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Two compressors are on 
the ground floor and one 
on an upper floor; the 
line drawings show the 


arrangement. 























AIR 
COMPRESSOR 
Vibration from compressors at The English Electric Company's 
QUARRY 
ILES 
works at Rugby has been effectively isolated from the rest of ——— 
== 
the building by the use of our resilient Langite ‘4V’. : = 
os == 
Ai t . f ib ti " f; == 5 6 == 
ir compressors are a notorious source of vibration; frequency | = MASS CONCRETE FS 
| = 
j i +1; LANGITE =o 
is very low (around 7 c.p.s.) and amplitude very high (around acy rE 2) LANGITE 
” —_ . . * Cok RS seed 258: 
0.01”)—a difficult combination. So ceecaane tae 








Langite anti-vibration pads are supplied to: Ministry of Supply, Ministry of Works, 
Air Ministry, Post Office, British Railways, London Transport, Central Electricity 
Generating Board, British Broadcasting Corporation, London County Council, 
National Coal Board, U.K. Atomic Energy Authority, etc. 


LANGIT 


ANTI-VIBRATION PADS 


CORK MANUFACTURING CO. LTD., SOUTH CHINGFORD, LONDON, E.4 
TELEPHONE: SILVERTHORN I10! (7 lines) 
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A load off 


your mind 








Specially built for arduous work, often in corrosive atmospheres and where maintenance is 
necessarily infrequent, ‘ENGLISH ELECTRIC’ crane motors take the load year-in, year-out .. . 
reliably. They are designed to short time ratings, with high flexibility in reversing and speed 
control. They have amply proved themselves in years of trouble-free service over a wide range 
of installations. 
Write for technical publication DM/204 to The ENGLISH ELECTRIC Company, 
Industrial Motor Works, Bradford. 


crane motors 





THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Industrial Motor Works, Bradford 


WORKS STAFFORD PRESTON RUGBY BRADFORD . LIVERPOOL . ACCRINGTON 


DM $9 
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water-tube boilers 


Y 


We build water-tube boilers of Foster Wheeler design for outputs between 20,000 














and 1,000,000 Ib. per hour at steam conditions up to 2,350 p.s.i.g., 1,050°F, 
with or without re-heat, fired by liquid, solid or gaseous fuel. They are 


generously designed to maintain high efficiency over prolonged steaming periods. 


Richardsons Westgarth (Hartlepool) Ltd. 


A member of THE RIGHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 
PARSONS MARINE TURBINE CO. LTD. THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 
GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. RICHARDSONS WESTGARTH ATOMIC LTD. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, 8.W.1 
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POWER FOLDING... 


THESE NEW FOLDING MACHINES ARE 
FABRICATED FROM HEAVY STEEL PLATE, WELL 
RIBBED AND BRACED FOR STRENGTH AND 
RIGIDITY—VIRTUALLY UNBREAKABLE! ALL 
CASTINGS CARRYING FRONT FOLDING BEAM 
AND TOP BEAM OF HIGH GRADE STEEL. 









Will handle a wide range of intricate operations with 
extreme accuracy. Provision for TRUE RADIUS 
BENDS and NARROW RETURN BENDING. 











Graduated scales ensure quick and accurate setting, and 
adjustable back gauges cover repetition work. Drive 
from reversing motor gives a smooth, equal lift. Gears 





and drive enclosed under bed of machine. Operated from 
a floor-mounted remote control panel with ‘‘stop,”’ 
“start ’’ and ‘* reverse ’’ push-buttons. ‘Magnetic brake 
ensures positive control. Fitted with replaceable bronze 






bearings. 

Model No. M.614 M.814 M.612 M812 = M.1016 ALL STEEL 
Max. length... 73in 97in. 73in. 97in. 121in e 
Max. thickness 14 gauge 14 gauge 12 gauge I|2 gauge 16 gauge construction 
Min. flange ... lin. lin. lin. lin. lin Ui br ih, ble 
Max. radius.. lin. lin lin lin. lin W (4/4, (7/ (4 


Adjustment to fold- 


ing centre and beam lin. lin lin lin lin. 


Note.—Folding Machines for hand operation are available from 3ft. to /Oft. sis F 3 Th New Besco Production 


coecin es All Stee/ Motorised 


DESIGNED AND BUILT BY No, 881085 


WE dwards MACHINE 


EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 | LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
Phones: Central 7606/8 Grams : Bescotools Birmingham 3 





Phones : Euston 468! (7 lines) 3771 (4 lines) Grams: Bescotools Norwest London 





heavy metal presswork 


A modern, 450 ton 4-column upstroke universal hydraulic press, installed at our 
Landore Works, enables heavy metal presswork to be undertaken by Yorkshire 
Imperial. 

This work includes dished and flanged ends, trunking, hemispherical ends, special 
shapes and irregular and other bends in copper and copper-base alloys, aluminium, 
mild steel, aluminium-bronze etc. in large or small sizes up to 14” thick. 

Yorkshire Imperial have the specialised knowledge, know-how and capacity 
for heavy fabrication work and enquiries for Presswork in any form, for one off or 
in quantities, are welcomed. 











ete 
. 





by .. . (YORKSHIRE 
. IMPERIAL 





YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE — P.O. BOX 166, LEEDS. TELEPHONE, LEEDS 7-2222 
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The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 


The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 
quickly, economically and effec- 


ee CR a 


Nagy ae En 


PONT IEE x 





H. PONTIFEX & SONS, 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 


TELEPHONE: WELBECK 8201 (6 LINES) - 


The absence of 


DUST AND FUME DIVISION, 


WORKS: BIRMINGHAM, LEEDS, LONDON 
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tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF6 —¢) 







~f 


Gel 


LTD., 


PON TITRE x 
clears the air 














RINGS 


BY 





TT ks 


Caston Barber produce rings from a wide range of flat or angled { 
sections of miid or stainiess stee!. Fianged rings and washers are 
supplied to meet all specifications and in many cases the rings are 
flash butt welded. Caston Barber have the equipment and the 


experience to meet your requirements. 


Do not hesitate to write or telephone your enquiries 








CASTON BARBER LTD., 47 TABARD STREET, LONDON, S.E.1, Telephone: HOP 1991/5 
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Don’t tell me this is actually going to save money? 


Why yes, sir. Because it’s such an efficient piece of machinery. 
It will produce power at the minimum cost. It will run continuously 


for long periods without trouble, cut down on maintenance, save on fuel... 


Stop ! Before you get carried away by your enthusiasm, 


tell me—how do you know it will do all this ? 





After all, one alternator is much like another, surely ? 


Ah, that’s the whole point, sir, This is a BRUSH alternator. 


That makes all the difference. The Brush people are amongst the oldest hands 





in the business. They really know what they’re doing when 
they build an alternator. Every single component is a precision engineering job. 
And tip-top workmanship goes into every little detail. 


Take the windings, for instance. They’re impregnated with a special varnish to... 


All right young man. That’s enough. I’m prepared to concede that we chose wisely 


when we decided to install an alternator by Brush. 


BRUSH 


the power people 










E 
% 
_ 


r 
, : 
a, 
From 1-5,000 k VA 


Write for literature on the type of power equipment you are interested in, to: Member of the 
BRUSH ELECTRICAL ENGINEERING CO LTD » LOUGHBOROUGH - ENGLAND 


SVEy, 
SS Hawker Siddeley Group 
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and the fact is they were hardly moving at all Now, with the |.T.D. system of mobile materials handling 
he was right I'd no idea. It wasn't until | took a we have eliminated hold-ups, aldacrkislemele la storage capa- 
ook around the works | realized we hadn't been 
moving for the last 50 years so far as materials hand- 
ling was concerned! We were still paying a fantastic 


city, cut our costs by handling multiple loads instead of 
single items and reduced our accidents and breakages. 


premium for humping things around with manpower Stacatrucs, Clark Equipment and Electricars between them 
nstead of machines provide all the right ideas for getting things moving. 

Only 1.T.D. offers a COMPLETE mobile materials handling system 
rom lightweight pedestrian controlled equipment to really heavy duty load handlers, Stacatrucs, Clark Equipment 


‘nd Electricars provid a complete set of answers to every mobile materials handling problem. Why not get in 
touch with |.T.D. ioday? 









ib dabei 


; 3 
X I) N ASSOCIATION WITH THE AUSTIN MOTOR CO LTD CLARK EQUIPMENT INTERNATIONAL CA & CROMPTON PARKINSON LTC 


S= BADBROKE GROVE, EOGARPON, VW.1 ! 


TELEPHONE PARK 8070 TELEGRAMS AND CABLES NDUSDEV NOTTARCH LONDON 
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HOT,COLD,CORROSIVE | 


NECTON ST. WORKS, SYSTON, Nr. LEICESTER 
(Dept. Eng.) TELEPHONE: SYSTON 3301 (5 LINES) 
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Send now for thes 
Kack Gag publications 


‘Smoke is your problem’ (publications No. OV3865 and OV4393) describe— 
in detail—the Gsz.c. Photoelectric Smoke Density Measuring Equipments. 
Designed in the interest of smoke abatement, these devices give an immediate 


and accurate check of the smoke density in a stack. 





THE GENERAL ELECTRIC CO. LTD »-§ MAGNET HOUSE -§ KINGSWAY - LONDON W.C.2 
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ducting .-.. storagetanks --- mild steel fabrications etc. 
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Designed 
) ODERN 


The C.A.V. ‘N’ type fuel injection pump 

was specifically designed for duty with 

the higher speed, higher pressure, larger 
output engines of today. 

It was developed in the light of 

accumulated experience of fuel 

injection equipment, with unri- 


valled technical and engineering 





NEER 11 


for the 


HIGH 


a, Diese 


resources available for the investigation and 
solution of the many problems involved. 
Improved features include shorter, 
stiffer camshaft, through bolt, flat base 
fixing, increased bearing areas, built- 

in final filter, improved delivery 

valve joints, positive phasing 


adjustments, etc. 


The World’s Leading Manufacturers of 


A... FUEL INJECTION AND ELEGTRICAL EQUIPMENT 


C.A.V. LIMITED - ACTON 








- LONDON - W.3 


AP 916 


sp? Ai AAR fk CRN N NPI TB oN 4 a AN 








ee ee 


... there are numerous occasions when the use 
of mechanical tubing can make substantial 

ings to your labour, time and material 
costs. If you are engaged in machine shop work, 
the manufacture of rollers, or round shaped 
articles, mechanical tubing can help you. We 
also have available the full range of pressure 


comprehensive booklet giving details of our 
considerable stocks of tubing in various sizes 
and finishes will prove invaluable to you. 


Do yourself a good turn by writing for this booklet 
NOW! 


arkland Scowcroft 


LTD 


COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON. 
Tel. Eagley 600 (5 lines) 














FUEL INJECTION AND ELECTRICAL EQUIPMENT 
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.C.1. SODIUM NITRITE 


for protection against corrosion 





The corrosion of metals — 
particularly of ferrous metals— 

can often be prevented or retarded by the 
controlled application of sodium nitrite. 








APPLICATIONS INCLUDE 










Transport and storage of oil products 
—tankers, storage tanks, drums, pipe-lines 

Cutting and grinding oils 

Lubricants and greases 

Wrapping materials for stee! products 

Protection of newly-cleaned steel surfaces 

Vitreous enamelling 

Industrial cooling and heating systems 

Radiator systems of automobiles 

Hydraulic power transmission systems 

Pressure-testing equipment 

Turbine lubrication systems 

Packed aqueous products 


















Literature and full technical service , 
available on request. = 









IMPERIAL CHEMICAL INDUSTRIES LIMITED § 
LONDON, S.W.! 


FLEX: BILiTy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 











i aye 4 -¥ sa Ng 


; + 





Every up-to-date pipeline designer 

uses “* POWERFLEX” Expansion Joints, 

incorporating stainless steel bellows of } ax. eS at en <grmenoren 
**MULTI-PLY ” construction—unequalled - Stgrate: tee ome { > ‘ 


for maximum strength and flexion. aE soe rf } : ee 
4 me 
a a ‘ ne a - » 


Compact—Reliable—Economical—Efficient 


DERBY WORKS <- VALE ROAD -: LONDON, N.4 
Tele : STAMFORD HILL 6696. Grams : METALFLEX, EASPHONE, LONDON. 








TUBING COMPANY Lrv.. ——/ 
Makers of Reliable Flexible Metallic Components for over half a_ century 
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‘Another Dismantlin 


by TW.W. 


Skill in dismantling consists of tackling a destructive job in a constructive manner 
and in obtaining maximum recovery and re-use of plant and machinery. Above is 
a typical example of Wards at work dismantling equipment in connection with the 
removal of large boilers and generating plant. Whenever there is a dismantling job 
to be done it is good business to remember this aspect of the Ward Group service. 


g Job 












WORKS DISMANTLING DEPT. 





THOS. W. WARD LTD - ALBION WORKS -: SHEFFIELD - PHONE ~- 26311 EXT. 205 


D-15 
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STRATFORD LONDON 





MODEL "*D”’ No. 18 


PRECISION TOOL-ROOM LATHES 


MODEL “D” 
BUILT IN 3 SIZES. SWINGING 13-15-18 INCHES OVER BEDWAYS 


HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
» GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 



























W. S. BARRON 


& =) 0) LID. TWIN OR MULTIPLE WORM 
GLOUCESTER BIN DISCHARGER 


a go Vises’ TAPERED OR VARIABLE PITCH WORMS 
Manufacturers with over ears DRIVEN BY AN ELECTRIC MOTOR 
experience — Offer the latest in TO REGULATE THE FLOW OF MATERIAL 


CRUSHING - GRINDING - MIXING FROM STORAGE BINS. ‘ 
FEEDING - SIEVING SIZES TO SUIT ANY LAYOUT. 


MACHINERY Phone : Gloucester 2/055 6/7. Cable : BARRON Gloucester. 


—) 


SY 
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CYCLE STAND 


TYPE “H" 

















EVERY REQUIREMENT 


ABIX Cycle Stands are constructed of steel throughout, stove | 
enamelled green. 
corrugated sheets. 
Aluminium, Asbestos, or Robertson Protected Metal. 





IS AN ABIX 











TO SUIT 


TYPE “A" 














@ There are 26 





Roof sheeting is normally of galvanised 


If required, sheeting can be supplied in different types from 

















which to choose. 














Over a Quorter of a Century’s Experience in Cycle Stand Manufacture 


PLEASE WRITE FOR ILLUSTRATED CATALOGUE E.1 to: 


ABIX (METAL INDUSTRIES) LIMITED. 


POOL ROAD, 


Phone: Molesey 4361/3 


Also Manufacturers 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
EAST MOLESEY, SURREY 


Grams: ABIX, East Molesey 
of STEEL PARTITIONING (industrial and Executive) SLOTTED ANGLE and ADJUSTABLE STEEL SHELVING 














—— 





—————— 











A WISE ENGINEER tells his Captain 
---* BARIMAR saves time and money?!” 


Auxiliary engine mishaps on a liner are a worry 
to captain and chief engineer alike. These size- 
able engines generate electricity for light and 
power, and when one breaks down a “ stand-by ”’ 
must be pressed into service at once, otherwise 
the smooth running of the ship, and the amenities 
the passengers expect, are likely to suffer. When 
a breakdown happens, the ship’s wireless “ 
busy,”’ and by the time the ship reaches port, 
arrangements have been made for the repair of 
the damage. 


gets 


Breakdowns due to cracks or fractures in castings 
of this kind are obviously “ rush jobs "’ for the 


resourceful Barimar. 

The illustration shows the main casting of a 
ship's auxiliary diesel engine. Notice the size of 
it—observe the pieces of the casting that are 











casting, perfectly repaired, and guaran- 
teed by Barimar, ready for service again. 






There was other damage, too 
“ well”’ of 


broken away. 
Serious, and extensive, cracks in the 
the casting—they cannot be seen in the picture 
All-round-the-clock relays of Barimar welders 
tackled this hefty job and, within a few days, the 
damaged casting was repaired as good as new 
and ready for service again, having been rein- 
machined, and thoroughly 





forced, accurately 


tested. 


A new casting would have cost infinitely more 
than the repair by Barimar scientific welding, 
and could not have been reinstalled in the ship so 
promptly. Along with the reconditioned main 
casting went the well-known tag— 
the Barimar Money-Back Guarantee 

familiar to shipowners and 
ships’ engineers all over the world. 








asasee=* iin oral 
' is ~; 

J Badly damaged 

Auxiliary diesel engine 
casting. There were 
also serious extensive 
cracks; they cannot be 

seen in this picture. 





There is no damage to diesel engines 
beyond the skill and resourcefulness of Barimar 
For Scientific Welding in ail its aspects and in every 
kind of metal, Barimar has been supreme for over 
half a century ! 

ACCIDENTS HAPPEN TO THE FINEST# MACHINERY 
Save time, money, and anxiety, by telephoning Barimar immediately. Their advice, and 
experience, is at your service—at any hour of the day or night. Please remove fittings, and consign 
all transportable d. parts, CARRIAGE PAID, to the nearest Barimar address. Post 
instructions or order. hen it is impossible to transport damaged machinery, Barimar experts 
operate ON THE SPOT, 
Barimar House, 22-24, Peterborough Road, FULHAM, LONDON 
Telephones : RENown 2147-2148. (Night) 2148. S.W.6. 
Telegrams : “* Bariquamar, Walgreen, London.”’ 
I=. BARIMAR BRANCH ADDRESSES 
BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696. 
MANCHESTER, 13 : 67, Brunswick Street, Ardwick. Telephone : Ardwick 2738. 
NEWCASTLE UPON TYNE, 1: 64-66, Telephone ; 21055. 


The Close. 
GLASGOW, C.2: 134, West George Lane. Telephone Central 4709. 


Auxiliary diesel engine 



























World’s Scientific Welding Engineers 


—— BARIMAR-The 























CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street tronworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London.S.W.i Tel.: Abbey 2966 





HAMMERED OR 
HYDRAULIC PRESSED 








IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 
























Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALB and ARB. approved 


Please write for our Brochure, contai ning 
useful Technical information, 


PHIPP STREET 
LONDON E.C.2° 


SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 





= 


Manutac ture ad Dy 
JOHN TONKS :::: 
CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD. 3 


SHEFFIELD 24 TONKS SHEFFIELD. 
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‘FOR UNUSUAL 


MINUTES SLASHED To SECONDS 


on the new 


MARBAIX 


M58 DISINTEGRATOR 


REMOVES BROKEN TOOLS 

WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 

e HARDENED MATERIAL, CARBIDES ETC. 
...in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disincegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage co 

the component. 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON — COMPONENTS GLADOLY 


HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 








Bowes 
NOW 
30 SECONDS 


NOW 


25 SECONDS 






% 43507 


FS ne REE EE aE 





DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, LONDON, S.W.Il. PHONE. BATTERSEA 8888 (8 line 





Bright turned and 
drawn bars, squares, 


hexagons, flats and 






special sections. 


rs \ COGHLAN BRIGHT 
STEEL LTD. 
HUNSLET FORGE, 
LEEDS 10 
Phone: LEEDS 75477 


Grams: ‘‘COGHLAN- 
LEEDS 10’ 








Waste Heat Kecovery Mlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 
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from the United Kingdom 


tomic E 


nergy Authority 


endorse the supremacy of 





VENTILATION 


Time and again, industrialists 
large and small place repeat 
orders with Colt. And for three 
good reasons. Colt ventilation 
systems depend in the main on 
internal convection currents— 
not external forces—and are 
therefore little affected by the 
vagaries of the wind. Colt offer 
an unparalleled range of ven- 
tilators. And most important, 
every Colt recommendation is 
based on a thorough analysis of 
the building, plant and process 
either from a site survey or 
drawings. Such thoroughness 
influences organisations such 
as the United Kingdom Atomic 
Energy Authority. It will im- 
press you, too. Ask your secre- 
tary to send for a free manual 
to Dept. $22/9B. 


COLT VENTILATION LIMITED ° 


(ABOVE) ONE OF THE SIX 220° 


} v 


AIR INLET 





COLT CONTINUOUS SR VENTILATORS AT CAPENHURST 


(BELOW) SOME OF THE #16 COLT CO4480 CLEAR OPENING VENTILATORS 


SURBITON « 








ae 





eHTTNE 


aaa a9 NARI RR, eg 


SURREY « TELEPHONE: ELMBRIDGE 





Among the 12,000 major Industrial 
Organisations using Colt equipment 


are: 


22 contracts: 


9 contracts: 
29 contracts: 
19 contracts: 


21 contracts: 
20 contracts: 

6 contracts: 
35 contracts: 


25 contracts: 
20 contracts: 
13 contracts: 
15 contracts: 
32 contracts: 


14 contracts: 
11 contracts: 


14 contracts: 
10 contracts: 


0161 (10 


Lever Bros, Port Sunlight 
Ltd. 

Joseph Lucas Ltd. 
National Coal Board 
Philips Electricai Industries 
Ltd. 

The Plessey Co. Ltd. 
Ruston and Hornsby Ltd. 
Smith Clayton Forge Ltd. 
Taylor Woodrow (Butlding 
Exports) Ltd. 

British Oxygen Co. Ltd. 
Courtaulds Ltd. 

Gloster Aircraft Co. Ltd. 
Hoover Ltd. 

Imperial Chemical 
Industries Ltd, 

W & R Jacob (L’pool) Ltd. 
The Steel Company of 
Wales Ltd. 

John Summers & Sons Ltc« 
Vandervell Products Ltd. 


LINES) 
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‘dry, CLEAN lubrication 


WITH ‘dag’ COLLOIDAL GRAPHITE 


When wallpapers are printed, cleanliness is all-important. Oils and 






greases that splash, drip, or run, are out of the question. At the 
works of The Wallpaper Manufacturers Ltd., Leeds (a member of the 
Crown Group) conventional oils and greases cannot be used on the 
fast-moving conveyor chains of the drying unit, which operates at a 
temperature of 220° Centigrade. After testing all possible lubricants, 
Crown adopted an Acheson dry-film lubricant, ‘dag** Dispersion 2404 
(colloidal graphite in white spirit), and this product has been 

standard at the Leeds works for many years. For 









effective, economical and long-lasting lubrication of conveyors, chains, 
and other equipment working to “‘no-soilage”’ rule, Acheson dry-film 







technique is the answer. If you feel that ‘dag’ dispersions could help 
to solve problems for you, we shall be pleased to send a Field Engineer 
to carry out a lubricant survey without obligation on your part. 








Conveyors and chains are dealt with in our Information Sheets 
P\ and P2. We shall be pleased to send copies, 






* Registered Trade Mark af Acheson Industries (Europe) Lid., licensed user Acheson Colloids Ltd. 


| ag dispersions Speed production a 
) You t-a-ye] ( COLLOIDS LIMITED ® 


Subsidiary of Acheson Industries (Europe) Ltd. 
PRINCE R@CK : PLYMOUTH: DEVON 









REGO 





Enquiries to: TECHNICAL SALES AND SERVICE, 70 Hill Street, Richmond, Surrey Phone RIChmond $481 (3 lines) 
Also Acheson Colloids Company, Port Huron, Michigan U.S.A., and Acheson Colloiden N.V. Scheemda, (Gr.) Netherlands. 










FROM 
THREE 30° DIAMETER 
OVERFLOWING 

__ BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.i 
Telephone: WATerloo 7044 


Branches 1 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


A RT rE % : A N W a LL cS BARDON CHAMBERS, KING ST., LEEDS! Telephone: Leeds 23550 








3 
































Sept. 26, 1958 








CLEVELAND 


Our services are always available 
in design, in detailing and in the 
construction of all types of structures. 





WE ARE BUILDERS OF 
BRIDGES * POWER STATIONS * WORKSHOPS 
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Accuracy of steelwork has 
helped to make Cleveland’s 
reputation. A 2” shaft may 
be required to be consistent 
in diameter to one part in 
one thousand; a 60ft. girder 
to 1/32” length. It is in the 
consistent maintenance of 
required tolerances that 
Cleveland excel. Bridges are 
trial erected in our yards, so 
that when they finally reach 
their destination there may 
be no doubt of their being 
correct. 












POWER UNIT ONLY 17;' 
LONGER THAN THE LOAD. 


Gives full power-handling 
where no other truck could 

get and incorporates the 
exclusive regenerative brak- 

ing features common to all 
Lansing Bagnall trucks. This 

is a vital feature in pedes- 

trian controlled trucks and 

gives unparalleled control 
and safety factors. 





For details of Pollet & Stillage Trucks 
Ask for Leaflets POEP2/SOEP2. # 
For Fork Truck, Ask for Leaflet FOEP2. 


— 








pe World’s Most Compact 
4 2 Power Unit 






LANSING BAGNALL LTD. DEPT.!1 BASINGSTOKE, HAMPSHIRE, ENGLAND 
Telephone: Basingstoke 1010. . Telegrams: bognallic, Basingstoke 
ALSO AT: BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, 
TORONTO AND ZURICH, 








TUNNELS * HANGARS * DRAINAGE SCHEMES 
CRANES * PYLONS ° LANDING STAGES 
DOCK GATES * DEEP FOUNDATIONS 











Fz 
Zz. 

















Isis drawing table fitted with lsis 
drafting machine. 








he last word n 
Drang Ge Sty 





Isis studio drafting machine on Isis tubular stand. 

his is a light-weight precision 
machine for smaller sized boards 
up to 42” by 29” 







Isis drawing table fitted with 
parallel motion straight edge. 


DRAFTING MACHINES & —. 


DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. >The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 
ea) a 


DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY « 





slide rules of precision 










Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 
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LEE-HOWL 


... IRRIGATION PUMPS 


POWERED BY 


BLACKSTONE 


DIESEL ENGINES... 








FOURTEEN PUMPS SUPPLIED TO... 
TUARAN AND Papar Rice Areas, 
NortH Borneo 
. For IRRIGATION PurRPOSES 





TOTALLING 


4%, MILLION 
GALLONS PER HOUR 


LEE, HOWL & Co, Lt. 


London Office: Ti P Glasgow Office 
375, REGENT’S PARK ROAD if ON STAFFS ; 
FINCHLEY, LONDON, N.3. * a 160, HOPE STREET, C.2. 























= 3-7: 4-7 mec @ SCRAP METAL 
BALING PRESS 


TIN CANS » DRUMS - STAMPING WASTE 
SWARF * NON-FERROUS SCRAP - WIRE etc. 








The BEFASH 3 is a smal] metal 
Write for leaflet 1013. Baling Press, with the big application. 


THE MODERN EASY WORKING 
LIGHT-WEIGHT GEARED BALL 
BEARING SCREW LIFTING JACK 
TYPE B.B. 140. 
CAPACITIES 15-75 TONS 


* ALL ELECTRIC OPERATION 
* PUSH BUTTON CONTROL 


* NO FOUNDATIONS 








Write for 


lise €.6.6/1 Also manufacturers of Hand, Electric and Hydraulic baling presses for «i 


all applications 


PLANTERS ENGINEERING Co. Ltd., 


14 CRAVEN ROAD, LONDON, W.2 


TEL : AMBASSADOR 3295/6. CABLES: VELOCES, PADD, LONDON 
DHB/5874A ASSOCIATED WITH ENTWISLE & GASS LTD, 








RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: ‘OLDENS, B’HAM.’ 
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For increased efficiency... 


Q- Flkls 
‘2 put it onf Castors 


> ‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 





L J 
Only a very small section of our range 
is shown here. Please send for catalogue 
No. 156 E ora technical representa- 
tive for industrial advice. 

















CONSTANT QUALITY 


CASTORS 


FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 24121 








HOW TO SAVE TIME, MONEY, MACHINERY, 


WITH NEW WELDING PROCESS 





£2,500 Dragline Bucket saved by “ EUTECTIC” 


Due to extra heavy duty on this 7 yd. manganese steel dragline bucket, the 
teeth were torn away. Cost of a new bucket : £2,500, plus loss of working 
time and revenue from idle machinery. Eutectic’s Technical Representative 
recommended repair with EutecTrode* 680 AC-DC (Steel) as the quickest 
and most economical solution. 

EutecTrode 680 AC-DC (Steel) is a universal electrode, possessing high strength, 
wear, impact, heat and corrosion resistance. Ideal for maintenance and repair 
of most types of steel machinery, for quality welding on pressure vessels, salt 
water pipe lines, dies, tools and similar parts. 

Special Frigid-Arc* coating permits lower operating amperages, eliminating 
distortion and warping. Remarkably easy to handle, per- 
mitting smooth, porosity-free, dense deposits, free from 
spatter. EutecTrode 680 AC-DC (Steel) has an ultimate 
tensile strength of 50 tons/Sq. in. 








Temporaliare 


Low 
EUTECTIC 


WELDING ALLOYS 


* Regd. Trade Mark 


EUTECTIC WELDING ALLOYS CO. LTD. 


NORTH FELTHAM TRADING ESTATE - FELTHAM + MIDDX ~- Phone: FELtham 657! 
NEW YORK LAUSANNE FRANKFURT (m) * PARIS ' MONTREAL 





NEW VALUABLE INDUSTRIAL SERVICE 


Introducing a unique welding consul- 
tative service for industry, Eutectic’s 
Weld Savings Application Report shows 
for the first time how welding users can 
reduce costs and increase savings in all 
types of maintenance, salvage, repair 
and production work. 

RETURN THE COUPON BELOW FOR FULL DETAILS. 


| should like to use your Free Weld 
Savings Application Report Service. 


Please send my free copy of Eutectic’s 
180 page Data Book. 


| Please send your Technical Represen- 
tative for free demonstration 


NAME 
TITLE... 
ADDRESS 


a ee en ee ce 


Bae eat 








tw 
nN 








PERFECT DRAFTING AND 
REFERENCE FACILITIES 








Two separate pieces of equipment but each comple- 
mentary to the other, together providing every possible 
facility for comfortable space and movement—saving 
draughtsmanship. The Mason Drafting Stand— 
accurately counterbalanced to provide every required 
drawing board position with completely positive locking 

easy to operate with simple controls. 

The Arclight Sliding Top Reference Table—excellent 
for ** back reference * (the draughtsman merely swivels 
round in his chair) with ample drawer accommodation. 
if you have a drawing office problem, please consult :— 





291-3 HIGH HOLBORN, LONDON, W.C.| 
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Tel. CHAncery 6411 


13-15 ST. VINCENT PLACE, GLASGOW, C.! Tel. Central 3775 
E. N. MASON & SONS ITD 8-10 NEWTON STREET, MANCHESTER, | Tel. Central 9221 
51 VICTORIA STREET, SHEFFIELD, | Tel. Sheffield 21776 
ARCLIGHT WORKS, COLCHESTER. Tel. S191 and 6 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, | Tel. Leeds 23537 
3 UNITY STREET, BRISTOL, | Tel. Bristol 92441 
ALBERT ROAD, STECHFORD, BIRMINGHAM, 33 Tel. Stechford 3580 
14 COOK STREET, LIVERPOOL, 2 Tel. Central 6514 








ACH CLASS 


Wrenches and Socket Sets 
in high grade Chrome Alloy 
Steel to suit English, Ameri- 
can, Unified and Metric 
sizes. Sockets in +448" 
hexagon, 2°. #9". F 
& 1° Square Drives. Fully 
illustrated catalogue avail- 

able on request. ie 














ROME ALLOY sp 


a(n 


y 
y 
Foon uP warm ( ¢ 
“avicg 100% 
JENKS BROTHERS LIMITED, 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON. 





\ 








MAGNETIC 





SUSPENSION 
MAGNETS 
CLUTCHES 
CONVEYOR HEADS MAGNETIC PULLEYS 
SWEEPERS DRUMS 
OVERBAND SEPARATORS PERMANENT MAGNETS 
ELECTROMAGNETS L!?. 


TELEPHONE TELEGRAMS 
CHR ONE Boxmag Works, Bond St., Birmingham, 19. , Jeera 





















automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
WATER & VACUUM 


es 


<2 eee ee wwe 





& 


F. W. BRACKETT & CO. LTD. 
COLCHESTER Telephone: 3958 
P970 
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and the die is cast! 


In quarter of an hour this heading die was shaped from hardened 
high-speed steel. Besides being speedy and accurate, the method was 
simple; electro-erosion by GKN SPARK MACHINE. GKN electro-erosion 
greatly speeds and simplifies the cutting of complex shapes. It 
eliminates the difficulties involved with hard-to-handle materials 
such as hardened steels and tungsten carbide. 


GKN Spark Machining gives a high cutting rate with low electrode 


Xt] spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 


WELSH METAL INDUSTRIES LTD. Caerphilly, Glamorganshire. 


Sales Agents 


M. C. Layton Limited, 96-98 Victoria Street, London, S.W.1 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 


wear and a good surface finish for dies, moulds, press tools and form 
tools in designs of an intricate nature. It is extremely simple 
and safe in operation. Accuracy? In general, a tolerance of .002” 
can easily be held and if required this can be reduced to .001” o1 
even .0005”". 

If you would like to know more about GkN Spark Machining, please 
get in touch with Welsh Metal Industries or Sale Agents. 
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‘ Clean Jeed Wa Wal 3 
_ means higher boiler 9 pied 


( ond lower fuel costs | 


Feed water that deposits scale on boiler heating surfaces 
“s Pu prime cause of overheating and subsequent tube 
And, ber, the majority of town water 
supplies, as weil as sea-water, are heavy depositors of scale 
A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides « ful! supply of clean feed water to the 
boilers. 
Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fuel savings will be seen as well 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
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PRESS BRAKES & 
Press Brake Tools 


Illustration shows a ‘‘ Bronx ”’ 
40 ton Press Brake engaged 
upon the manufacture of 
lighting reflectors, at the 
works of Messrs. lonlite, Ltd., 































request 
89, Scrubs Lane, London, 


Areata NO SONPUNEERS ERD 
N.W.10. For forming sections 
SEPARATO ou in all metals, in all thicknesses, 


EXHAUST STEAM OIL 
FUEL HEATERS. 


Caird < Rayner 


up to 20ft. wide—Bronx 
Press Brakes are faster and 
more versatile than folding 
machines and can be tooled 
for punching, shearing and 
notching. Range of sizes from 
20 to 1,000 tons pressure. 


LTD 





IMMERCIAL ROAD, LONDON, E14 


DHB/2712 








@ No matter what 
make of Press Brake you 
use, our FREE TOOL 
SERVICE is at your dis- 

posal. Please send for our 

explanatory leaflet. Large 
stocks of tools are held for 
immediate despatch. 


to 

indicate, 
record or 
control 
temperature 


ototherm 
New! HYDRAULIC POWER 


Models Give 
Pressure 62-22,500 p.s.i. 
5- I 00 p.s.i. 









STANDARD VERTICAL 
INDUSTRIAL THERMOMETER 
VISIT STAND No. 31 

Industrial Fuel Efficiency Exhibition 
Olympia 
Sept. 24th—Oct. 3rd, 1958 

















THE 
BRITISH ROTOTHERM BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 
co. LTD. LONDON & S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.!. TATe Gallery 0633/4. 
Merton Abbey, London $.4.19 
Phone: LiBerty 7661 BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 








It’s 





Range from 


Operated by 
Compressed Air from 


Weights from 50-81 lbs. 


@ Reliable @ Negligible Maintenance 


@ Compact 
@ Designed for High Output 
@ Low Initial Cost 








@ Non-Corrosive 


APPROX @ No Consumption of Air 


when maintaining Static 
Pressure 


» ALREVDERO POWER UNIT 


for PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, etc. 


Manufactured by the Makers of the World Famous ‘ AIRHYDROPUMP’ 
Send for Leaflet A.P.U. 1 complete with Output Graphs 


GHARLES 3.MADAW & GO. LID. 
Vortex Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) ons 
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There need be nothing dicey about technically sound, profitable, process 
steam usage. 

The full range of Spirax-Sarco technical literature illustrates this. 
To be lacking in Bulletin, Information Sheet or Manual relevant 
to your business is to be taking a quite unnecessary chance. 


Experienced know-how rather than sheer gamble is the theme of the 
Spirax-Sarco stand at the Industrial Fuel Efficiency Exhibition 
at Olympia this year (September 24th-October 3rd). 

The many steam users who came to put their feet up last time 
while we helped them with their problems will be round again, 
to find out what’s new. 

And we really have something new for them—a completely new 
type of steam trap which in itself will make a visit to the 
Exhibition worth while. 

Stand No. 24 we are, entirely at your service with the full power 
of Spirax-Sarco service. 

You can come to browse, talk or even just sit. If you don’t 
benefit in some way, then we’ll just have to give up exhibitions. 


Spirax-Sarco Ltd 


Please send a full list of Spirax-Sarco free publications and a copy 
of the bulletin “ Steam for Process”? to start the ball rolling. 


NAME 


ADDRESS 


EG 958 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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Produced to the very highest 
standards in a full range of sizes 
up to 104” dia. Supplied as cast or 
rough machined within 0-010" of 
finished size. 
Note too, that we supply completely 
machined bushes, either plain or flanged. 


Ask us to quote for your regular supplies. 


CHARLES CARR LTD. 
, THE NON-FERREOUS. CASTING CO: (B'HAM) LTO 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TEL: SMETHWICK 1231-2-3 


LONDON OFFICE— 
56 HOLBORN VIADUCT, E.C.1. 





CITY 3826-7 






















HINDMARCH/MWD 


OIL-OPERATED 
REVERSE-REDUCTION 
GEARS 


FOR 

USE 
WITH 
SINGLE 
TWIN OR 
QUADRUPLE 
ENGINES 

OR 
TURBINES 


4-engine oil-operated 
reverse-reduction gear. 


MODERN WHEEL DRIVE trp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED CHESHAM. 


























ZANOGEN 


RE-GRINDING 
‘SERVICE 


} south Stree 
942-948 rest our, 
Glasgow. wa. 

Scotstoun 3407 








/ 7-10 Trundleys Road, 
London, 5- 8. 
BER. 4794 






& 
we 
% 


Wherever you are the Zanogen Re-grinding Service is within convenient 
reach. Bach Depot is equipped to handle the most modern machine knives 
and is backed by our long years of experience in the actual manufacture 
of all kinds of Machine Knives and Shear Blades. 

Solve your re-grinding troubles by writing or telephoning your most 
convenient Depot. 


W. FEARNEHOUGH LIMITED 


GARDEN STREET WORKS, SHEFFIELD, 1 
Established 1832 
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above all for complete adaptability 


SLYDA-LONG TRUNKING 


i >. A typical illustration 
. . ot 3,000 lampways! of 
x Thoriux high quality 
vitreous enamelled 
trough reflectors on 
SLYDA-LONG 
Trunking. 








The patent SLYDA-LONG Lighting 
system provides for flexible lighting 
installation. Trunking is supplied in 

12’ 6” lengths complete with wiring clips 
at 12” intervals and 3-way 15 amp. 
Mains Connectors at 6’ intervals. 
Lighting Units may be removed or 
added to alter lighting layout without 
disturbing the mains wiring, 


Write for new catalogue No. 1062 


INDUSTRIAL 
LIGHTING 


EQUIPMENT 
Manufactured by 


E. W. THORPE LIMITED 
Welby Road, Hall Green, Birmingham, 28 


Tel : Springfield 3318 - 3319 + 3310 Grams: THORLUX B’ham 











DREDGING PLANT 


Te the Largest Dimensions and Capabilities 


PATENT CUTTER HOP- 

PER DREDGERS, PATENT 

DIPPER DREDOGERS, 

BUCKET DREDGERS, 

GOLD AND TIN RECOV- 

ERY DREDGERS, FLOAT- 
ING CRANES 


Hopper Barges, Screw 
Steamers, Side and Stern 
Paddle Wheel Steamers, 
Tugs, etc. 

New Buckets, Links, Pins, 
Gearing, etc., supplied for 
existing Dredgers. 


‘Phone: Paisley 4121 
London Agents; 











FLEMING & 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, | Add. * ix Paisley.” 
Sleens. Siw & Masses, 0d, Copel ome, @2, How Bal Save, 0020 en 








All Electric Reclamation Pumping Plant “‘Larubi*’ Constructed for the Angio-iranian Oj! Co, Led. 
Dimensions: 74 x 22 x 7 feet. Pumping capacity: 200 tons of mud per hour through 500 feet of shore pipe 


to a height of 30 feet above low water 


FERGUSON LTD. 


"Phone: London Wall 4846 
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every 
year 
this 
tippler 
feeds 
over 
3 million 
tons 
of iron ore to — @ 
7; miles of belt conveyors 
at the Seraphim plant of 
the Appleby-Frodingham 
Steel 
Company 


Branch of the United Stee/ 
Companies Limited. 





This complete ore-handling plant was commis- 
sioned in 1954 and is typical of many materials 
handling systems which have been installed all 
over the world. 





DESIGNERS AND MANUFACTURERS OF COMPLETE MATERIALS HANDLING PLANT 





Fraser & Chalmers Engineering Works -« Erith * Kent * England 


MH236A 
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Indicating r.p.m. of electric motor. Indicating shaft speed, :howing 


use of extension. 


















Me Rign REye 


Run your machinery at the optimum speed for 
peak efficiency. Any deviation from this 
speed almost certainly means that it— 





indicating surface speed. 


and you!—are running at a loss. 
Cut this loss by making spot checks of 
r.p.m. with a SMITHS Hand Tachometer. 
Such a check can be made in an instant, 
even in unfavourable conditions. What's 
more, the reading is accurate to within $%. 


PRICE 


(complete with strong 
case and full range of 
accessories) 


£14.14.0 


postage and 
packing extra. 


SMITHS HAND TACHOMETERS 
can be used for checking: — 





AVAILABLE IN CHOICE OF FOUR MODELS: Rotational speeds of shafts, spindles, gears, rotors and rolls. 


Model A.T.H.4 illustrated (0-50,000 r.p.m.) Linear speeds in ft/min or metres/min of metal strips, textiles, paper, 
Model A.1.H.6 dial illustrated (0-10,000 r.p.m.) wire, plastic, film and conveyed material. 

Model A.T.H.7 dial illustrated (0-20,000 r.p.m.) Surface speeds in ft/min or metres/min of cutting or grinding 
Model! A.T.H.10 dial illustrated (0-5,000 r.p.m.) operations of machine tools, processing rolls, unwind rolls or wind 


up rolls for extrusion and strip production. 


ALL FOR L.H. OR R.H. DIRECTION OF ROTATION. 
Readings can be taken in bad lighting conditions or where the dial 


~ — is visually obscured. 





r 





Please send ful! details of your 
HAND TACHOMETERS 


POST THIS | iam: \MITHS INDUSTRIAL INSTRUMENT DIVISION 


FOR FULL ADDRESS 
DETAILS 











Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
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APPLEBY FRODINGHAM 


A Branch of The United Steel Companies Limited 


THE UNITED 


(Top) M.S. BAMENDA PALM, 7,350 tons deadweight, length - 415 ft., breadth moulded - 58 ft., depth moulad to shelter deck - 35 ft., machinery + 4 cylinder Swan Hunter Doxford 4,500 b.h.p. engine 
hull built from substantial quantities of Appleby-Frodingham plates and sections (Owners: Palm Line Limited, London. Builders: Swan, Hunter and Wigham Richardson, Ltd.) 


AFI63 
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SHIPBUILDING COLLIERIES, GAS 7 CHEMICAL PLANTS 
ame )=«COIL «AND WATER | = AND SUGAR 


POWER STATIONS & 
STEEL WORKS © ; INSTALLATIONS 


REFINERIES 


ve ¢ f 





WORCESTER, ENGLAND 


Alley Phone, Worcester 


ALLEY & MACLELLAN L°, 


Telegrams : 


hone: Worcester 3225-6 


Telep 
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¢ TEXTILE SERVING 6 


PLASTIC \_ 
MAINS CABLES 


(STEEL WIRE ARMOURING J 
with shaped conductors 


mean these 
ecohnomles - 


“TEXTILE BEDDING 


PVC PLASTIC | 
\ COMPOUND INSULATION 


\N “SHAPED ) COPPER 
\ \ CONDUCTORS 
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THE CABLE ITSELF IS CHEAPER 













ic sie Saiaiaa - 
ains cables, insulated with PVC plastic INSTALLATION IS CHEAPER 


compound can now be produced with shaped 
The development of this design results 


conductors. Since PVC compound, being : 
in cables which are lighter and more flexible. 


non-hygroscopic, is immune to damage by are ; 
Jointing is simplified since there is no 


water an extruded metal sheath is unnecessary. Wa 
plumbing, and terminal joints do not require 


Mechanical protection is obtained by the use 


sealing. 


of standard wire armouring with either textile 


er plastic beddings and servings. 
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BICC can supply Plastic Mains Cables for power 


~~ re 


distribution systems up to and including }3-3kV. 


Further information 1s available on request. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.1 
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ALLEY & MACLELLAN L?, WORCESTER, ENGLAND 
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TEXTILE SERVING 


sf \\\\\ : 
\\ \\ \) STEEL WIRE ARMOURING 
| pe \ 


TEXTILE BEDDING 











PVC PLASTIC 
COMPOUND INSULATION 


SHAPED COPPER 
CONDUCTORS 












ONE HANDLE 
‘controls both 
oil and air 
at constant 
_ proportion 


OTHER PRODUCTS INCLUDE : 


SELF PROPORTIONING LOW PRESSURE GAS BURNERS. 


SELF PROPORTIONING COMBINATION OIL AND GAS 
BURNERS. 


MEDIUM PRESSURE OIL ATOMISERS. 


AIR DIRECTORS FOR MEDIUM AND HIGH PRESSURE 
OIL ATOMISERS. 


HIGH PRESSURE OIL BURNERS FOR OPEN HEARTH 
AND SIMILAR FURNACES. 


SELF PROPORTIONING 
BURNERS. 


VENTURI GAS BURNERS. 
CONCENTRATED COMBUSTION BURNERS. 
TEMPERATURE CONTROLLED FORGE FURNACES. 





MEDIUM PRESSURE OIL 
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AIR VALVE 


at point of 
discharge 
Se 
turn down 
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@ 
Schieldrop . ..... 


STOTFOLD BEDS. Tel. 414 (3 lines) 


LONDON OFFICE: 
2, 3 & 5 STUDIO PLACE, KINNERTON ST. S.W.1. Tel. SLOANE 0658 


SOUTH WALES OFFICE : 
11/12 WIND STREET, SWANSEA. 
MANCHESTER OFFICE : 

32 DEANSGATE, MANCHESTER. 
BIRMINGHAM OFFICE : 


17 WELWYNDALE ROAD, SUTTON COLDFIELD, BIRMINGHAM. 
Tel. ERDINGTON 2772 


Tel. SWANSEA 4951 


Tel. BLACKFRIARS 3851 


SCOTTISH OFFICE : 
6CARRUTH DRIVE, KILMACOLM, RENFREWSHIRE. Tel. KILMACOLM 279 
BM) 
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GIRMINGHAM 6 


ALL YOUR MOTOR 


PRICES _ 
DELIVERY _ 


GUARANTEE — 
TRY - 


TRADE V4 + 
DIRECTOR pio DAVID CY HIGGS AMIE ro 
MARK 
ENGLAND 


ENGINEER 





REQUIREMENTS 


COMPETITIVE 

STANDARD—EX STOCK 
SPECIALS—AT YOUR REQUEST 
FOR EVER 

AND SEE! 
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Having a hearing 
on gas circulation 








The Ruston NFB Circulator is 





specifically designed for use in nuclear engineering applications 
where it is required to pump gas at high pressures and temperatures 
with minimum, near zero, leakage. The rotating parts of the Circulator 
are carried on gas bearings which use the pumped fluid as lubricant. 
The unit will circulate air, carbon dioxide or helium at all conditions up 
to 450 Ib/sq. in. abs. and 450°C. It meets many of the 
pumping requirements for nuclear experimental 


work and for the auxiliary circuits of large gas-cooled reactors. 


oney ll ‘NFB’ GAS BEARING 
ii] CIRCULATOR 


NU] 


For further information and illustrated data please write for publication 9792X. 





RUSTON & HORNSBY LIMITED © NUCLEAR DIVISION «© LINCOLN +: ENGLAND 


Associated with Davey, Paxman & Co. Ltd., Colchester, England. 
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23,000,000 
gears by 


OPPERMAN 
turn for industry 
every day 


S. &. OPPERMAM LIMITED 
BOREHAM WOOD, HERTS. 
ELSTREE 2021 
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Studding - Studs - Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 


PERFORATED METALS | Fop 








SdSOduld TIY 


AYLE, CORNWALL Tel. Hayle 3213 











DISTORTABLE. 
FLEXIBLE. 
FLAME, 

OIL AND 
WEATHER 
RESISTING 






RUBBER- 


NO LOAD, 
PRECISION 


Natural, Synthetic, Sponge FIT. FUEL, 

—still the ONLY VIBRATION, 

answer to a multitude AND HEAT 
RESISTING 


of design and functional 
problems. You should call on our experienced assistance 


The HUNTINGDON RUBBER Go,  Lto. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines). 
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Versatile Shoring Equipment 


The column units in this gantry, each designed 
to take about 50 tons, are all prefabricated 
in standard lengths (12’, 8’, 4’, 3’ and 6”) to 
give any height combination required. They 
are braced at 5’ 0” centres and have 10’ 0” or 
15’ 0” capping and grillage beams. Standard- 
ised prefabrication cuts design time and 
indenting to a minimum and entirely elimin- 
ates wastage. This equipment, which is 
useful for installing all types of heavy plant 
or strutting deep excavations, is available for 
hire from : 


yo es HB 54 VICTORIA STR’ LONDON: SWI 
&\|UJ/OHNSON LTD 





For details of the above or of our Bailey Bridge 
Hire, write to our Bridge Dept. 


*% This 7sft long bridge gantry was erected by 
Messrs. Caffin & Co., Ltd., for Sir William Arrol & Co., 
Ltd., to support and roll in a new 220-ton bridge which 
they recently installed as part of British ilways’” 
modernisation programme. 


a 


(This ve & h is reproduced with the kind permission 


atl ; ; ‘ 
” li WO, 2 ; of Mr. <. Terris, M.I.C.E., Chief Engineer, British 
M r me OT Se Railways, Eastern Region.) 
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Powerful, 
Positive, 
Safe... 


TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 





Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by :— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern pliant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work. 


The illustrations show 3 
typical application. The 
Reid Gear Co., Led., re- 
quired a powerful, sen- 
sitive and completely 
trustworthy clutch unit 
for their two-speed re- 
duction gear, to transmit 
the enormous effort 
applied in actuating che 
emergency sluice gate on 
a Scottish Hydro-Electric 
Project. The features mentioned above qualify 
Taylor Clutches to satisfy such exacting de- 
mands because they constitute the very 
ingredients of strength and reliability—the 
choice was a Taylor Multiple Disc Clutch. 





all descriptions 


(all heat treatment facilities) 





T. S. FORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


in alloy and Carbon Steels 





TAYLOR INDUSTRIAL CLUTCHES} — <orress+n ronce,sunoenane 


TROWS UPPER WORKS - CASTLETON - LANCS. 
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ALL WELDED AND 
BRAZED COPPER 
CONTAINERS, MEASURING 
VESSELS AND FILTERS 


ALEXANDER MSARA 


Phone: Dundee 81268/9 





Works: East Dock Street, Dundee 
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BROADFOOT 





Broadfoot engineering and metal founding has been serving 
marine engineers for a century. Among the specialities for 
which the name has long been noted are valves. The range 
today covers every need—and Broadfoot resources 
guarantees materials, workmanship and delivery. 

Other specialities include tailshaft liners, stern tube bushes, 
valves, castings up to 8 tons in brass, gunmetal and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and ““Teakoid”. 


JOHN BROADFOOT & SONS LIMITED 


Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, W.4. 
ON ADMIRALTY. AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 









company o 
oo We 


ACCREDITED 


& * 
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Steel Sheets 





HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 


SHEARING CAPACITY UP TO }” THICK 














NEACHELLS LANE—WILLENHALL STAFFS Telephone: WOLVERHAMPTON 3237! 
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SHEFFIELD 
WIRE 
ROPES 








If your job calls for wire 
ropes at all, then there's 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don’t ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 


Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR, 


THE SHEFFIELD WIRE ROPE CO. LTD. 
DARNALL, SHEFFIELD, ENGLAND 
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; complete 
manufacture of | SS 
PRECISION GROUND WS 
helical and spur gears 
up to 12ins. diameter 


SSS 












prototype and production quantities 


x wekekkik ik ik «xf 





Victoria Road, Feltham, Middlesex. Telephone: FELtham 4851-5 
Cables: Centrax, Feltham 













High Surface Speed 
Diamond Turning of 


Commutators 


To obtain a mirror finish on Commutators of such diameter 
as the one shown, demands not only special precision equip- 
ment but the highest degree of skill on the part of the 
operator. The combination of first class equipment and first 
class experience combines to put British Electrical Repairs 
Ltd. in an unassailable position of supremacy in handling 
every class of electrical and mechanical repair. 







































BRITISH ELECTRICAL REPAIRS LTD 


Empire House, Charlotte St., Manchester | 







Works at: 
BATH, BIRMINGHAM, CARDIFF, CHESTERFIELD, EDINBURGH, GLASGOW, 
HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA 














dm REG 45 
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A CHALLENGE 


TO THE 


WORLD! 





THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought ‘‘off-the-shelf’’ at low cost and installed by the use of 
elementary engineering knowledge, simple instructions and a few stock embodiment items. This represents the Armstrong 
Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an Actuator of this 
quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it has the right pedigree! ). It does 
away with the need for heavy or complicated linkages, giving smooth, positive action with none of the troubles associated 
with links, levers or cams. Once installed and charged it will function efficiently for as long as the machine or structure in 
which it is embodied. The Armstrong Actuator can be used in power circuits or manually operated circuits. 

Illustrated literature containing more specific information on the Armstrong Actuator is available. Please ask for leaflet H.A.]. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
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DUCTER 


—ee TRADE MARK cuemueel 


NOW AVAILABLE FOR 
IMMEDIATE DELIVERY 








The DUCTER Low Resistance Testing 
Set gives laboratory accuracy in the 
field or factory. It is a direct reading 
instrument for measuring low resis- 
tances from one ohm down to one 





microhm. 
Multiple ranges enable accurate testing 


on a wide variety of products. 
Publication No. EQ.276 available on request. 





Measuring the resistance in each phase of a 33kV.,750 MVA 
oil circuit breaker. 
Test of trailing cable connections on an excavator. 


4 . 9 4 








EVERSHED SERVES INDUSTRY 


instruments Division EVERSHED & VIGNOLES LTD - ACTON LANE WORKS - CHISWICK - LONDON . W.4 


Telephone: Chiswick 3670 Telegrams & Cables: Megger, London, Telex 
7/94 
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BRITAINS om 
ATOMIC 


FACTORIE 
Sellatiel; 


STRUCTURAL 
STEELWORK BY 


FINDLAY 


Photograph of one of the Pile Buildings 

& Blower Houses at Windscale Works 

Sellafield, Cumberland 

(By kind permission of United Kingdom Atom 
Energy Authority 




















RMS Re wee 


200 TONS OF FILTER STEEL- 
WORK ERECTED AT THE 
TOP OF EACH OF TWO PILE 
CHIMNEYS 414 FEET HIGH 


bebe (xs 
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UNDER DIRECT CONTRACT WITH TO BUILD THE UNITED KINGDOM 
THE MINISTRY OF WORKS ALEX ATOMIC ENERGY AUTHORITY 
5 PLANT AT WINDSCALE WORKS, 


FINDLAY & CO., LTD. MOTHER- 
SELLAFIELD. 


WELL, HAVE SUPPLIED, DELIVERED 
iii aia § | E E L W 0 K k 


REN. RBLAY CO. LIB 
es @ ‘ 


STRUCTURAL ENGINEERS 











Re Sa ae oe 
, 


MOTHERWELL * SCOTLAND 


52/54 HIGH HOLBORN W.C.1 TELEPHONE HOLBORN 7330-5083 


LONDON OFFIC: HIGH HOLBORN HOUSE. 








Sept. 26, 1958 THE ENGINEER 43 


CROSSLEY DIESEL POWER 


for main line 
locomotives 























FOR AUSTRALIA 

Supplied by Metropolitan-Vickers to the 
Western Australian Government Railways, 
these locomotives are powered by 


Crossley ‘‘HSTVee ”’ eight cylinder, 





two-cycle diesel engines rated 


on site at 1,105 b.h.p. at 625 r.p.m 







FOR EIRE 


This contract is the largest single order for 


94 


British locomotive manufacturer. 60 of these locos are 


main line locomotives ever awarded to a 


powered by ‘“‘HSTVee”’ eight cylinder diesel engines 
rated continuously at 1,200 b.h.p. at 625 r.p.m. and 34 by 
* ESTVee ’’ eight cylinder two-cycle diesel engines with 
a continuous rating of 550 b.h.p. at 1,000 r.p.m. All these 


locomotives were built by Metropolitan-Vickers. 
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Electric Arc Furnaces 
for steel foundries and metallurgical works. 








Up-to-date design — reliable operation — high output. 
We deliver electric arc furnaces of series OTO for 
nominal capacity 3, 5 t. 





Technoexport 


Foreign Trade for Export of Complete Industrial Plants 
Praha Czechoslovakia 


For information please contact: 

EMBASSY of the CZECHOSLOVAK REPUBLIC, 
Commercial Section, 

6 Upper Belgrave Street, London, S.W.1 

Tel ; Sloane 1450 








lines) 


London, S.E.7 


Telephone: GREenwich 3232 (22 


Atddasd 
AA 


Tube plate for a Heat Exchanger, incorpor- 
ating 5,518 tubes # in. dia., and involving 
G. A. HARVEY & CO. (LONDON) LTD. 


1,078 footage of welding. 


Woolwich Road, 


x 
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~) 
a 
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Applying the right heat 
in the right place 


‘with BTH *‘PYROBAR’ PROCESS HEATERS 


Electric heating generated and applied locally offers the advantages of simplicity, 
speed, efficiency and economy in hundreds of industrial processes, large and small. 
Five basic types of BTH ‘Pyrobar’ electric heater are available to deal with almost 
any application. Built to exacting standards, they are virtually indestructible in service. 
Standard shapes and sizes are delivered from stock, or special heaters can be 
formed during manufacture to almost any desired shape. Alternatively ‘Pyrobar’ 
heaters can be supplied in straight lengths, and bent cold on site to suit the application. 





FROM GLUE POT— TO 


Study these features 
* Specially designed for dependable service 
and long life in industrial processes 


* High application efficiency—virtually 100 
per cent. with immersion heaters 


* No trouble with burners or furnace linings 


* Accurate. Readily adapted to automatic 
temperature control, making skilled super- 
vision unnecessary 


* Low fire risk can cut insurance premiums 
* No smoke, fumes, dirt or,grease 
Write for further details. Leaflet G14031, 





EXTRUSION 
Types available : 


PRESS 


GILLED 
IMMERSION 


* FINNED * CAST-IN 
* RADIANT 


Spiral nickel-chromium 
current-carrying wire 


Protective 
metal sheath 


: yy ra) ee, 


Non-corrodible 
metal terminal 
screwed into heater spiral 


Magnesium oxide- 
electrical insulator 
and heat conductor 





showing the wide range of heaters and 
their applications, will be sent on request. 


Section of ‘Pyrobar’ element 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY +> ENGLAND 
an A.E.|. Company 


A5224 
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contac TUG 


LIMITED 
BIRMINGHAM MANCHESTER SHEFFIELD LONDON 











Scapa Works Frederick Road Stevenson Road Scapa House 
Langley Green Pendleton Attercliffe Park Royal Road 
Oldbury, Birmingham Salford 6 Tel: Sheffield 41216 London N.W.10 
Tel: Broadwell 16/1 Tel : Pendletan 2481 Tel: Elgar 5811 
Also at Newcastle, Bedford, Cardiff; Bow, Coventry etc. oD! 
i INDUSTRIES pe | G2 & co FP ANY 
FOR 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


omeenenl 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.CA. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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ABBOT! 


of NEWARK 


Specialists 
in the 
Manufacture 


of Dished 
Ends 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 





* 
WELDED and FLANGED 
WORK A_ SPECIALITY 








ABBOTT & C? 


(NEWARK) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS: ENGLAND 
Telephone: Newark 34. 
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One-third of Britain’s Sit 


Molten iron being charged into an open 
hearth furnace at Abbey Works 


ENQUIRIES 
to The Sales Manager: 
Sheet and Plate— 

Abbey Works, Port Talbot, 
Glamorgan. 

Electrical Sheet— 

Orb Works, Newport, 
Monmouthshire. 
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is made by 





The slabbing mill motor room at Abbey Works 
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The 
THERMOLIER 


unit heater 
for CONTROLLED industrial heating 


Provides heat exactly where required. | Warms the air at working level. di 


Eliminates stagnation. _ Easily installed — minimum obstruction. 





Suitable for use with steam or accelerated hot water. 








Mather & Platt 


LIMITED 





| 
. al 


PARK WORKS* MANCHESTER 10 
Telephone: COLlyhurst 2321. Telegrams: Sprinkler, Manchester 


INDUSTRIAL ¢ TRACTION GEARS 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 











Standard and non standard ratios 
available from 5:1 to 50:1. 


3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 


3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


- A 
BOSTOCE & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE 
206 
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sTeeL SHELVING 


72 in. HIGH 
34 in. WIDE 
12 in. DEEP 


®@ Brand new—Manufactured 
in our own works. 





Series “SC” STANDARD 


Steam Generator 








© Shelves adjustable every 
inch. 


@ Heavy gauge shelves will 
carry 400 Ibs. each. 


® Stove enamelled dark 
green. 


@ 6 shelves per bay—Extra 
shelves 8/- each. 


© Quantity discounts. 


Delivered free to England, 
Scotland and Wales 


£3 15s. 


Ready for erection. 


N C BROWN LTD. Also available in White at 
e e £5 per bay. 
















FUELS : Oil or Gas Green Lane Steelworks ALL OTHER. SIZES avail- 
CAPACITIES : 50,000 able at equally keen prices. 
1 es HEYWOOD - LANCS 






STEAM PRESSURES: to 
1500 psi 
STEAM TEMPERATURES : Superheat temperatures to 950°F. —the manufacturers ! 


PRE-ENGINEERED arenas ‘ . 
: FOR SAVINGS 


in first cost, installation, operation, maintenance 






Telephone: 
Heywood 69018 (3 lines) 

















Series “SC” Steam Generator is pre-engineered, standardized 
design, with all exterior and structural details fixed. Available in 
nine sizes, with capacities of 50,000 to 150,000 lb. steam per hr. 
it incorporates advanced design features that make possible impor- 
tant savings in industrial steam costs. 


Burners, controls, upper drum mountings and other equipment 
requiring attention are located at the front of the unit. Heat 
recovery equipment and fans can be placed near the operating aisle 
for either single or multi-unit installations, providing unusual 
accessibility and ease of operation. 










SUPERHEATERS 
FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs ? 


Write today for further information. We shall be glad to explain 
how the Series ‘““ SC” Standard Steam Generator can meet your 
individual plant needs for power or process work. 








Bottom supported unit. 
Steam purifying system. 
Full insulation. 


types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
auxiliary steam boilers are 
used. 


@ Completely water-cooled furnace. If so we Invite you to pero 
@ Over 19-foot firing depth. 

F res © Unrestricted circulation. Sugden Superheaters can be fitted 
— @ All-welded casing. with full damper control. They 
ATA @ Fully drainable superheater. are suitable for all industrial 
GLANCE > en peneNNeiphar ede purposes and can be fitted to all 

& 

* 














T. SUGDEN LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


: TRAFFORD PARK 2520 


FOSTER WHEELER 


‘ 
TER WHEELER HOUSE 3 1XWORTH ry f t NO N "ae | 
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SINNER 


We 















= MACHINING OPERATIONS 2 
= Optimetric‘S’ Type Facing Chuck Snout and Line Boring — Auto- = 
= Model line boring hot brass press matic Surfacing — Face Milling = 
= component at — Turning — Drilling...all at == 
= Messrs. W. H. Tomlinson Ltd. one setting. =5 
il iz 


* 


7 





KAI 





SEND FOR 


Kearns Siam 


3 TYPE 
"OP TIneesg TR I< 
BORING MACHINE 


—almost a workshop in itself 


* OPTIMETRIC is the registered trade mark of 
Kearns system of optical measurement fitted as standard 


to all Kearns Horizontal Tool Room Boring Machines. 





H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 


KSG4 
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_ YEARS AHEAD IN DESIGN! 


AVAMUABLE FROM STOCK. , 
4 — 


= —— 


new PERRY ae wr 


GIRDER SEGTION CONVEYOR GHAIN 


Fi 


WITH STANDARD K AND F TYPE 
OR SPECIAL ATTACHMENT PLATES 


Only this NEW-PERRY GIRDER SECTION CHAIN 
has all these Special Features — 


Available from stock in a range of from 2” up to 44” pitch. _— and remember, there’s a 


Built like a precision chain to withstand continuous heavy duty. 


» Resistant to twisting or kinking. 

» Guaranteed breaking load of 6,000 Ib. 

® Additional to our extensive 3,000 Ib. range. * . ° 
Chain and Chain Drive 


® Eliminate the need for heavier type chains and chain wheels, thus 


reducing overall weight in unit construction of conveyor systems. ° * 
| sai for every industrial 
® ATTACHMENT PLATES. Supplied with standard K and F type 


or with several other specialised forms of attachment plates. ° ° 
application 


® Conform to British Standards dimensionally, and may be 
used in conjunction with existing chain wheels and pinions in our 
extensive 3,000 Ib. breaking load range. 


PERRY CHAIN COMPANY LTD., TYSELEY, BIRMINGHAM II (A Division of the Perry Group) — 








54 THE ENGINEER Sept. 26, 1958 





The new monthly journal for the Chief 
Engineer, Works Manager, Plant Superin- 
tendent or Engineer concerned with the 
application, performance and maintenance 
of pumping machinery, components and 
ancillary equipment 


Written and compiled by leading authorities, 
it is the one comprehensive source of 
accumulated knowledge, up-to-date tech- 
nical data and purchasing information on 
this increasingly important subject as 
applied to all industries and trades, whether 
Agricultural ; Boatbuilding ; Bottling ; 
Brewing ; Chemical and Process; Col- 
lieries ; Dairies ; Electricity ; Food ; Gas ; 
Gravel and Sand ; Harbour Authorities ; 
Irrigation ; Laundry ; Marine ; Municipal ; 
Mining ; Nuclear; Oil and Petroleum ; 
Paint; Plastic; Quarrying; Refining ; 
Sewage ; Shipbuilding ; Water Works ; 
etc 





ORDER NOW a: the Special Pre- 
Publication Subscription—30/- per 
annum post free throughout the world 
(Normal Subscription—40/-) 


READ IT FROM THE START—JANUARY 1959 


TRADE AND TECHNICAL PRESS LTo MORDEN SURREY 


| HUGH SMITH MACHINE TOOLS FOR PLATE MANIPULATION | 


PLATE 
STRAIGHTENING 
ROLLS 


of modern robust construction suitable for 

shipyards and structural shops where the 

continuous production of flat plates is 

essential. 

The machines are of the seven-roller type 
having four rollers above and three below. 
The top rollers are hand-elevated on the 
smaller models, and motorised on the larger 
sizes. The two central top rollers are raised 
A typical set of Hugh Smith Plate Straightening and lowered simultaneously to suit the plate 
Rolls with backed-up main rollers. thickness and the two outside rollers have 
To handle plates up to 11” 6” » 141,” independent motors for raising and lowering 
as required. A wide range of sizes is made. 

















Other Hiuch Smith Machine Tools include 


PLATE EDCE PLANERS - PLANO-SHEARS HUGH SMITH & CO. (POSSIL) LTD. 


PLATE BENDING ROLLS - FLANGING PRESSES 
HYDRAULIC PRESSES OF MANY TYPES - ETC. HAMILTONHILL ROAD GLASGOW, N.2 


Catalogue on request Telephone: POSSIL 8201-3 Telegrams: ‘‘ POSSIL, GLASGOW ”’ 
HUGH SMITH WERE ESTABLISHED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER COMPANY 
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BUTTERLEY 
MEEHANITE 


Regd. 


IRON GASTINGS 


FOR THE 
MACHINE TOOL INDUSTRY 





















Two examples of Butterley castings for machine 
tools—one a press body, the other an arm casting 
for a radial drill. In each case a first class casting 
is required with rigidity, soundness and good 
machining properties. 


The press bodtes are cast in a Grade C Meehamte with 
tensile properties in the region of 18 20 tons per square inch. 
Weight 1,232 lb. 

The radial drill arms are cast in a Meehanite giving a 
tensile of 15/17 tons per square inch. Weight 2,800 lb. 






The word MEEHANITE ts a Registered Trade Mark 


PPEnnLeyY 


ENGLAND ° Tel.: RIPLEY 411 (9 lines) 


THE BUTTERLEY COMPANY LTD ' RIPLEY ; DERBY 


London Office: 9 UPPER BELGRAVE STREET, S.W.! <« Tel.: SLOANE 8172/3 
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As licensees of the Shaw Process, and producers of 

castings by the shell moulded process as well, 

The PHOSPHOR BRONZE Co. Ltd. can give you an 
unbiased opinion on the better method to use in any instance. 


While castings produced by the shell moulded process are 








Send for a copy 
of a comprehensive 
brochure covering 
all casting 
processes 








more accurately produced than by older methods, the 
limits cannot be held to the same high degree of accuracy 
as when castings are produced by the Shaw Process. 


When machining time and costs make the difference, 











P.B. technicians are ideally placed to help 











The PHOSPHOR BRONZE Co. LTD. 


30X 74 BRADFORD STREET: BIRMINGHAM 5: PHONE: MIDLAND 6621 (10 lines) 


your own technicians to decide their choice. 


MEMBER OF THE 


This company participates in the research, technical, and 
productive resources of the Birfield Group, which includes 

Hardy Spicer Ltd., Laycock Engineering Lid., Kent Alloys Ltd., 
Forgings and Presswork Lid., and many other famous firms 


BIRFIELD GROUP 
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There’s no limit 
to the versatility of 


RICHARDS 
Precision 
Repetition Machining 


= 


a 










4 












S We are equipped for machining 
we: 23) on single and Multi Spindle 
=S= =J Autos from $” to 3” diameters 
— &@§«in Free Cutting Mild Steel, 
Brass, Alloy Steels, etc., Turning, 
Milling and Grinding 
capacity available. 


CHARLES RICHARDS & SONS, LTD 


P.O. Box No. 23, Darlaston, Wednesbury, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “ Richards * Darlaston 


ENGINEER 
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HEAVY objects 


Tremendous hand powered pull makes light work 
of positioning machinery whether it be big transformers 
Anchored in a trice to any 
Saving 


or ordinary machines. 
fixed object. ~Portable, quick and reliable. 
time and cost all over the country. 


Write for details today. 


~-YOU CANT BEAT THE 


MONKEY WINCH 


TREWHELLA BROS. PTY. LTD. 
117 Rolfe Street, 
Smethwick, Birmingham 


























i 
i 
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Into outer space with — 


WISEMAN at . 
Jodrell Bank 


radio telescope 


The top illustration shows the Wiseman 





gears employed to effect the movement of 
the 250 ft. bowl weighing approximately 
600 tons. These are installed at the top of 
each tower and are 165 ft. above the ground. 
Below is shown one of the powered bogies with Wiseman gears to provide 
azimuth movement. 12 bogies are employed, 4 being powered to move 
the complete structure weighing over 2000 tons. The smooth movement 


essential is thus achieved. 





Our engineers are always ready to co-operate with your staff in solving gear transmission problems. 


ALFRED WISEMAN & CO. LTD., GLOVER STREET, BIRMINGHAM 9. 
London Office: Carlisle House, 8 Southampton Row, W.C.1. 
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cast and machined 


for an 


important part 


Britain’s best equipped Steel Foundry 


ENGINEER 


Revolving frame steel casting for the 150-RB excavator, 
size 10 ft. x 15ft. 6 ins. Cast for Ruston-Bucyrus Ltd. 


by whose permission the photograph is produced. 


This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures 10 ft. x 15 ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


LLOYDS 


‘F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS. 


TELEPHONE : JAMES BRIDGE 2401. 





57 

















Sept. 26, 1958 THE 














“To a chap like me— ~ 
and I'm proud of my work— my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there’s no ‘furrow’ left In my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing — the print’s always first class"’. 


‘What pencils do |! use?” 


‘Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard ?” 





DRAWING 
W PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 
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Are these hands helping you? 





‘These hands are but a pair among many engaged in the continuous 
testing and experimental! work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems, 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BRISTOL GLASGOW 
SOUTHAMPTON 


BELFAST 
LEEDS 


BIRMINGHAM 
MANCHESTER 








THE VENUS PENCH CO., LTD., LOWER CLAPTON ROAD, LONDON, E.5. 








[Dulsometer Engineering C21 


Rine Elms Ironworks, Reading. 


London Office : Pulsometer House, 20/26, Lamb’s Conduit Street W.C.!. 























THE ENGINEER Sept. 26, 1958 


CONFIDENCE... 


MONTGOMERIE’S 


FINISHES FOR ALL 
DECORATIVE AND 
INDUSTRIAL PURPOSES 


manufacturers of : 
Purovar Enamel. 

Artesco Emulsion Coating. 
Rustration Caicium Pium- 


bate Anti-Corrosive 
Primer. 


Petrifoid ‘S$’ Water Repel- 
lent— Solution Based on 
‘Dri-sil’ Silicone. 


PROTECTION 
DECORATION 


y” 


the basis of the artists superb performance ... the 
essential when you are specifying materials or PAINT for 


that new important assignment. 


If it’s PAINT, and if it’s produced by montgomerie 
stobo—then you can have all the confidence in the world in 
recommending it for quality, durability, colour fastness and 
‘rightness for the job’—nothing is left to chance in its 
manufacture, which probably accounts for the number of new 


projects on which it is being used to-day ! 


%e Technical Advisory Ser- 4 All shades to B.S.S. 2660. — y On Site Technical Service 
vice for specifications and 1955 Colour Classifica- available to architect and 
colour schemes, tion. builder. 


montgomerie, stobo . -. 





Deeside, Saltney, Nr. Chester. 136/154 Stranmills Road, Belfast. 52-72 Rogart Street, Glasgow, S.E, 
Telephone Chester 23128 (3 lines) Telephone Belfast 67978. _ Telephone Bridgeton 1005/6/7. 
Telegrams ‘Turpentine’ Chester. Telegrams ‘Turpentine’ Belfast. Telegrams ‘Turpentine’ Glasgow. 


Also at Slough 
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BSS. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 
GAS, WATER, AND AIR, 
uTIEs AND CATER FOR THE 
a REPAIR NEEDS OF ENGINEERS 
—_— IN ALL _ INDUSTRIES. 
WRITE OR PHONE 
YOUR NEEDS TO 


BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 


PHONE: LEICESTER 20685/6 
Stocks at :—LEICESTER - LONDON . LIVERPOOL - GLASGOW 
BRISTOL . MANCHESTER ° NEWCASTLE-ON-TYNE 
BIRMINGHAM ’ DUBLIN . BELFAST 






























This Modern 
Pit Stops the 
Rot with... 
































DIR 


WATERPROOF 
CONVEYOR BELTING 


This modern plant operated by Charlton Sand & 
Ballast Co. Ltd is equipped with every technical 
advance to make it efficient and economic in operation 
—and a contributory factor is the use of ... BTR 
WATERPROOF CONVEYOR BELTING. BTR 
Waterproof Belting is on every conveyor in the pit. 
Charlton Sand & Ballast Co. Ltd selected it as a 
result of its outstanding performance in their other 
pits. BIR Waterproof belting is ideal for wet 
materials and watery conditions because its immunity 
to water is permanent—its fabric cannot rot, it 
cannot stretch and it does not prematurely fail: nor 
is it liable to mildew or to any kind of fungus attack. 
If you are operating under watery conditions fit 
BTR Waterproof belting for greater output and 
lower belt maintenance and renewal costs. 


Oerreee Cmaeamariratrict &© BEeRte mMawereereaaas 


HWERGA HOUSE VINCENT SQUARE LONDON S.w.t 








TRADE Stnedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I? 
Belper. Derbyshire. 
Telephone: Belper 12 

















ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 











ALBION 


Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 











p Let us solve 
your counting 
& measuring problems 


There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD.| 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS BOLTON 
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Ce MS), Pf IRONSIDES 




























——— 
a” 
| Diesel 
| Engi 
— the Level Control of immisaible fluids P ungriues 
— Temperature Control ; 
using standard thermometers P Main Propelling 
— Control of high speed counting ? | | Diesel Engines 
the key to these and a multitude In powers up to 
of similar problems | 1 ,200 H.P. ; THE 
IRONSIDES LUBRIGANTS ‘LTD. 


THE NEWBURY 
DIESEL CO. LTD. DAW BANK STOCKPORT 
NEWBURY, BERKS Telephone Stockport 2419 























FLAMEPROOF crectro mecHANicAL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 
& JACKSON, LTD. 











Burndept PROXIMITY SWITCH BE238 


(one of the tools of practical automation) 


Simple to apply and reliable in use, the Burndept 
Proximity Switch has the added advantage of being 
absolutely stable over wide mains variation 

Our technical representative will be glad to cail 
and discuss the application of the Burndept 
Proximity Switch to your problems. 





Complete information from: — 


CONTRACTS MANAGER BURNDEPT LTD — 
WEST STREET « ERITH - KENT - TEL: ERITH 3080 BRIDGWATER 








CABLE CODE: “ACME” TELEX 22847 














mechanical leathers for 
ALL industries 









Leathers illustrated are just 
a few of a wide range 
of Barrowfield products 
tailor made for custom- 
ers in different fields 
of industry. 
If you think that 
leather can do a par- 
ticular job better than 
the material being 
used at present, or are 
thinking of an entirely 
: 5 new application, please 
‘litre s:: 7 eee See ! A ae draw on our 50 years of 


“++ 


eee eee ee ee ne 8 ld ee 


ed Peres: hoes: __—,-.....— —— experience for technical 


Geer eos cc css ccc: tit CS2Sfiliags eee See et ee sites. 


Tanners BARROWFIELD LEATHER CO LTD 


Curriers eS WAY STREET BLASEOW 36 a, 


TEL BRI 11435 
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176 cu. ft. Hudson ‘Granby’ Cars in use overseas. 


High loads - low maintenance 


Hudson's have the facilities, 











the resources and above all the experience 





to supply the most efficient 
types of light railway and trailer 
equipment for any project 


in any part of the world. 








ROBERT HUDSON LIMITED, 


RALETRUX HOUSE, MEADOW LANE, LEEDS. 
Telephone: Leeds 20004. Telegrams: Raletrux, Leeds 


London Offic Re ee. LIGHT RAILWAY MATERIALS 


Locomotive House, 30-34, Buckingham Gate, Westminster, $.W.| 


Works at 
Leeds, Benoni, Durban & Calcutta 
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on multi-V Drives 


ARE BUILT TO LAST! ———-- 




















YOu BUY ENDURANCE when you buy Goodyear more than fifty years’ experience in rubber 
V-Belts, made in types and sizes to suit every engineering. 

job from the largest multi-V installations to To be sure of longest, most economical 
small F.H.P. drives. Longer belt life, more performance it pays to consult Goodyear 
efficient transmission, less risk of costly shut- or your Goodyear Industrial Distri- 
downs — these are the positive benefits of butor, who will recommend a_ suitable 
making good use of the Goodyear * job- belt, and also advise on installation and 
designed’ range of belts which are backed by maintenance. 


OOD, YEAR 


V-Belts - Conveyor Belting - Transmission Belting - Hose - Fenders 





3 
THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LIMITED - WOLVERHAMPTON 





MODERN ELECTROFILTERS IDENTICAL WITH THIS 

















ARE INSTALLED AT— 
Margam for No. 4 blast furnace 
Pretoria for S.A. lron & Steel Corpn. Ltd. 


ARE BEING INSTALLED AT— 


Burnpur for 3 & 4 blast furnaces 


ARE TO BE INSTALLED AT— 


Margam for No. 5 blast furnace 


BIRMINGHAM 3 TEL: CENTRAL 7714 





LODGE-COTTRELL LIMITED - GEORGE ST PARADE ottrell H 


OVERSEAS AGENTS 


Continental Europe: South Africa: Australasia: 
Léon Bailly, Ingénieur Conseil, Avenue des Sorbiers, Branch Office 76, Magor House, F. S. Wright, 465, Collins Street, 
Anseremme-Dinant, Belgium. 74, Fox Street, Johannesburg. Melbourne, Australia. 





6 R/LC/30/P4980 
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LIMITS ON HUMAN ADVANCEMENT 


How long, we sometimes wonder, will mankind prove 
able to maintain the really astonishing rate of advance in 
material standards of living which has ruled in the West 
for a half-dozen or so generations and which appears to 
be accelerating rather than slowing down ? One cannot, 
of course, claim that sooner or later it must stop or at 
least slow down (which is, no doubt, true) without project- 
ing the curve of advance far, far into the future by which 
time sheer lack of raw materials in the Solar System might 
prove a limiting factor. Yet it does seem at least very 
unlikely that the rate of advance can continue unchecked 
very far into future generations. A historian might sup- 
port that latter contention by pointing out how man in the 
distant past improved his lot by fits and starts. Between 
each revolutionary period of advance—as seen along the 
immense span of human history—there are long ages in 
which almost static civilisations, like that of the ancient 
Egyptians, flourished. But there is no need to appeal 
uncertainly to the probability that history will in some 
degree repeat itself. The seeds of as great a stay in 
the future can be dimly discerned already. For there are 
several factors which tend to limit man’s power to 
make advances and some of them may already be acting 
upon our restless civilisation. ; 

To begin with, one can consider economics. When, in 
Alexandria about 2000 years ago, Hero invented a reaction 
steam turbine, it was regarded as a useless toy. For it 
was economically ridiculous to attempt to develop this 
machine. There seemed no possibility whatever at that 
time and in that place that steam power could ever com- 
pete in cost with human and animal muscle power. 
Wages were far too low! Not until many centuries had 
passed, and in a very different country where real wage 
rates were substantially higher, could a steam engine 
compete economically with muscles ; and only then after 
Watt had made a radical improvement to the Newcomen 
engine, thus starting off that restless demand for more and 
more power per head, so characteristic of our generation. 
To-day, economics in a similar way might easily bring an 
end to man’s strivings to reach the moon and planets 
through rockets. For who would dispute that, were it not 
supported for military reasons, research towards the 
development of man-carrying space rockets would 
languish for lack of any sufficient economic incentive for 
their building ? Upon another tack one can, of course, 
hardly claim that the limitations of materials set limits 
upon the span of man’s advance. It is undoubtedly true 
that were materials available better able to withstand 
stresses at high temperatures, the gas turbine, for example, 
would very probably by now have ousted the oil engine 
for all but small powers, just as the steam turbine has 
ousted the reciprocating steam engine ; and one can 
think of many other directions in which the limitations of 
materials restrict man’s aspirations. But man makes his 
advances by discovering more about Nature’s *. laws i 
and it is by no means impossible that more will be dis- 
covered about metals and alloys or other materials for 


use under abnormal conditions. Yet, in a different sense, 
there is a possible “* material” limit to man’s advance. 
Man’s demands for oil, for example, have been expanding 
logarithmically throughout this century. Unless, indeed, 
oil reserves can be assumed to form a substantial fraction 
of the earth’s crust, that kind of expansion cannot possibly 
be maintained very much longer; certainly not for 
more than about a century. A similar argument could 
be applied to other materials, too. 

But there are three other limiting factors acting to-day 
which may well bring advance almost to a halt in the not 
very distant future, perhaps within a relatively few genera- 
tions. There is first of all the increasing difficulty of dis- 
seminating satisfactorily all the scientific and technological 
information that is available. It has been elementary 
practice for years that before work upon any projected 
research is undertaken there should be a search of the 
literature to ensure that the work has not in whole or in 
part been already done elsewhere. But because that 
search through the literature is beginning to become in 
itself a major operation, we have more than once heard 
the view expressed that, for a minor research, it is quicker 
and more satisfactory to repeat the research than to search 
the literature! Let the flow of published scientific and 
technological material expand into a flood much greater 
than exists at present (as it threatens to do) and it may 
become profitable to undertake quite major researches 
rather than undertake the expense and labour of searching 
all the literature. Should any such condition arise, the 
rate of man’s advance must clearly be severely checked 
because so much of the work done would merely repeat 
work already done elsewhere. Secondly, advance may 
be checked by the sheer effort of learning required of 
anyone before he can reach the boundaries of existing 
knowledge. Already it is rare for anyone significantly to 
expand the boundaries before he has reached the late 
twenties ; and already specialisation (undertaken in order 
to permit the boundaries of knowledge to be reached at 
all) has been pressed so far that in all probability 
the invigoration due to cross-fertilisation is less effec- 
tive than it used to be. Lastly, we think there can be 
no doubt that in science the old principle of diminishing 
returns is operating. The experiments conducted with 
very simple apparatus and with very little assistance, by, 
for example, Faraday, had an immense potential value for 
the human race. By contrast, hundreds of men are to-day 
hard at work upon researches, some of them very costly, 
which have far less potential total value than Faraday’s ! 
The influence upon mankind of this diminishing return for 
the effort exerted in scientific and technological research 
has been concealed (so that the rate of material advance 
has been maintained) only by directing into technology a 
growing fraction of more intelligent youth. But clearly 
that process cannot be continued indefinitely. Con- 
sciously or unconsciously, the community may, sooner 
or later, decide that too large a fraction of itself is 
engaged upon work that brings in very small returns. 
Should that happen, the human race will relapse into a 
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static civilisation. But we need not apprehend that any 
such state is only just around the corner. For the present 
we believe there is no nation in the world which would 
not profit abundantly from directing a still larger fraction 
of its more intelligent young people into technological 
studies than is done at present. 


CROSS-CHANNEL POWER CABLE 


The project to link the British and French electricity 
supply systems by a submarine power cable will come one 
step nearer fulfilment with the carrying out of the sea trials 
referred to on page 499 of this issue. Such is the pace of 
progress in electrical engineering that this cross-Channel 
cable project has been substantially modified in its short 
history of about ten years. It may be recalled that in 
1950, after exploratory discussions, a joint committee 
was set up by the British Electricity Authority, as it was 
then, and Electricité de France. Two years of study by 
this committee yielded the conclusion, in 1952, that there 
was not enough experience in the design and operation of 
the conversion equipment that would be needed for a d.c. 
cable link of commercial size. It was thought, however, 
that the possibility of a large d.c. experimental transmis- 
sion, using a spare single-core cable, deserved serious 
consideration. This was the balance of opinion in 1954, 
when Sayers, Laborde and Lane presented their I.E.E. 
paper on the possibilities of a cross-Channel power link. 
At that stage, therefore, development was concentrated 
on a cable for a.c. at 132kV, which was considered to be 
the economic limit. Specimen cables were made, works- 
tested, and subjected to sea trials by British and French 
firms ; and a great deal of useful information was 
obtained about the laying of the cables and their behaviour 
when laid. Within two years, however, the picture had 
changed radically, thanks to the installation and successful 
operation of the 100kV, 20MW cable connection between 
the Swedish mainland and the island of Gotland. Then, 
in 1956, came the announcement from Russia that a 
200kV, 30MW, transmission over two single-core cables 
between Kashira and Moscow, 70 miles apart, had been 
working experimentally for five years! These installa- 
tions clearly established the feasibility of the cable and 
conversion equipment for a d.c. link on a commercial 
scale. After a fresh reappraisal it was decided, in 
September, 1956, to adopt d.c. transmission by single- 
core cable capable of carrying, in each direction, 
160MW at 200kV and approval in principle was obtained 
for such a link, with conversion equipment at each end, 
between the British and French supply systems. 

The interesting point about the sea trials now in progress 
is that they are designed to prove the practicability of a 
method of laying two single-core submarine cables, “* go ” 
and “ return,” at a spacing not more than 10ft apart on 
the sea bed, to limit the electromagnetic effect on ships’ 
compasses. Provided that this novel cable-laying tech- 
nique proves successful it can be said, without minimising 
the difficulties that may lie ahead, that the main problems 
concerning the cables will have been solved. For there is 
ample experience of submarine power cables, such as the 
link between Vancouver Island and the mainland of 
Canada, to suggest that the design and manufacture of the 
cables will be almost matters of routine. We may look 
ahead therefore towards the prospect that, in the absence 
of any serious unforeseen difficulties, the link between the 
British and French power systems may be in service in 
time to assist with the winter load conditions of 1960-61. 
With a power interchange of ISOMW between peak 
periods the link should provide overall economies of the 
order of £300,000 per annum, quite apart from an antici- 
pated capital saving as between the cost of the link and 
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that of the power generating capacity that would have to 
be provided in Britain and France if the link did not exist. 
One of the imponderables at present is the cost of the 
extensions between the a.c. transmission system and the 
terminal points of the link. Another unknown quantity, 
on the British side, is the time required to obtain the 
necessary wayleaves and complete these extensions to the 
existing overhead transmission system. Indeed, it is 
possible that the technical problems to be solved in the 
design and installation of the link itself may be more 
tractable than the non-technical obstacles to the erection 
of the overhead line extensions. We need not anticipate 
difficulties of this kind, but it would be a pity if the opera- 
tion of the cable link were to be delayed by the construc- 
tion of the overhead lines to the terminal points. 


B.LM. AND PSYCHOLOGY 


We doubt whether the kind of conference the British 
Institute of Management held on Tuesday of last week 
at the Connaught Rooms in London does the reputation 
of the Institute any good at all. By a coincidence we had 
the previous day visited a special exhibition at the National 
Portrait Gallery in London and seen amongst lesser 
delineations of Oliver Cromwell’s features a very remark- 
able miniature by Samuel Cooper. Somehow, what 
Professor Tannenbaum had to say at the B.I.M. confer- 
ence on the subjects of ‘‘ What Makes Effective Leader- 
ship ?” and “A Dilemma of Modern Leadership ” 
seemed to have singularly little relevance in the context 
of a portrait of one of the greatest leaders this country 
has ever known. It is, of course, not the fault of Professor 
Tannenbaum and other academic workers in the same 
field that more is expected of them than they can possibly 
provide. The professors of psychology are attempting its 
study as a science. But they would themselves admit, we 
think, that they have not yet got very far. Thus, once 
they pass beyond factual descriptions and factual records 
of such experiments as they have been able to carry out 
and start to discuss the kind of “ applied psychology” 
implied by such a term as “ leadership’ we feel acute 
discomfort. The facts are often fascinating ; as fascinat- 
ing as Cooper’s delineation of an unattractive man of 
ruthless determination. But the quality of the discussion 
tends to remind us rather vividly of the kind of things we 
all philosophised about when we were in our late teens 
and early twenties with a solemn and earnest faith that 
somewhere along this road solutions to all the world’s 
troubles would be found. How enjoyable those dis- 
cussions were, yet how irrelevant to reality ! 

We have, too, the uncomfortable feeling when we 
attend a gathering to hear an address on such a subject 
that many of those present (including perhaps ourselves, 
which makes matters worse) have come there with the 
same kind of unholy hope with which the credulous con- 
sult astrologers and spiritualist mediums. This is, of 
course, not the fault of the professors. Indeed, they 
would be the very first to disavow that there was any 
magic in what they had to say. Yet many of those who 
attend hold, we suspect, a secret hope that some nostrum 
will be produced which will solve for them all their manage- 
ment problems and relieve them of all their responsibilities ; 
and innocent remarks by the professors that current 
experiments are expected to throw further light on human 
reactions to certain circumstances maintain the faith of 
the credulous that some day the nostrum will be forth- 
coming. 

Does the B.I.M. really need to give attention in this 
or any other way to the psychological side of manage- 
ment ? Would it not be better to leave the discussion of 
such matters to other bodies which—we hope the Institute 
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will forgive us saying so—seem to understand better how 
to handle them. Other bodies are doing detailed, even if 
perhaps somewhat elementary, studies under properly 
controlled conditions into various facets of industrial 
psychology and they have learned enough to provide 
elementary courses of real value for junior executives. 
Need the B.I.M. compete ? Is there not enough scope 
for that organisation in the study of all the more material 
techniques of management? 


MACHINE TOOL CONTROLS 


At the recent Italian Machine Tool Exhibition in Milan 
we found that Italian manufacturers, like those in other 
countries, continue to use on machine tools grouped 
control systems which are in one respect unnecessarily 
confusing for the operator. We refer to the current prac- 
tice of installing grouped push button controls and using 
only words, symbols or colours, or a combination of 
them, to identify the particular functions of individual 
buttons. On most makes of large machines, and particu- 
larly those with pendant control boxes, an operator has 
therefore to take his eyes off the work in order to be quite 
sure that he presses the particular button for the move- 
ment he wants. Should he move to get a better view of the 
work or swing a pendant, there is plenty of opportunity 
for him to slip his finger, unawares, to an adjoining similar 
button. Once this button has been pressed, damage to 
the machine or work can result because a wrong motion 
will be engaged. The remedy is so simple that we wonder 
greatly that it has not been more widely adopted. Surely 
it would be relatively easy for machine tool makers to 
introduce a variety of standard simple shapes in button 
heads so that men could have a check by feel that the 
correct button has been selected to engage a particular 
motion. Furthermore, could not simple levers or joy- 
sticks be introduced more often instead of installing two 
or more associated directional buttons ? These levers 
could readily be made distinctive to the fingers by different 
shapes of heads. No doubt, after he has spent some time 
working on a machine an operator habitually selects 
the correct push button in grouped controls, just as a typist 
selects the right keys, without looking. But learning takes 
time. Little damage is done if a typist presses the wrong 
key. But lots of damage can be done to the tool, the 
work and/or the machine if an operator engages the wrong 
motion. The use of directional levers and “* touch- 
identifiable ’ buttons should shorten the learning period. 
But, just like a skilled typist, an operator fully acquainted 
by long custom with the controls may occasionally press 


ENGINEER 


a wrong key or button. Touch-identifiable buttons would 
provide warning that a mistake was about to be made and 
thereby save spoiled work or other damage. 


SAFETY AT WORK 

The steady improvement which continues to be made 
in this country in the important matter of industrial 
safety is rightly emphasised in the annual report of the 
Chief Inspector of Factories. Last year, the total number 
of notified accidents in establishments subject to the 
provisions of the Factories Acts was 174,713. It was the 
lowest recorded for twenty years and, with the exception 
of one year, followed a trend which has been evident 
throughout that period. Of last year’s accidents, 65) 
were fatal and 174,062 were non-fatal, both of which 
figures were 5 per cent lower than those for the preceding 
year. The number of people employed in the various 
establishments was much the same in both years, though 
during last year the actual number of factories continued 
to decline. The report shows, in fact, that in the last 
seven years the number of smaller factories without 
mechanical power has fallen from 29,898 to 14,660. 
This is not surprising, of course, when the rapid increase 
in factory mechanisation of all kinds is kept in mind. 
But the report notes also that a higher standard of safety 
in outdoor work—on building sites and the like—coming 
within the purview of the factory inspectorate is being 
maintained, the number of fatalities in this category 
being 16 per cent lower last year than in 1956. 

Undoubtedly, safer working methods and improve- 
ments in the design of all kinds of machinery and equip- 
ment are making a valuable contribution to the better 
standard of safety at work which is being experienced. 
The constant elimination of hazards is of the highest 
importance. Yet it seems reasonable to suggest that the 
expenditure of time, trouble and money in the business 
of safety training is now beginning to show some worth- 
while results. It may well be, as the report says, that 
‘* developments in this sphere offer the main prospect for 
further advance in reducing the toll of accidents in 
industry.” There is no doubt that through systematic 
training and the continued stimulation of co-operation 
between management and workers “ safety conscious- 
ness” can be encouraged. In reporting last year’s 
improvements, however, the Chief Inspector wisely adds 
a word of warning about complacency. There is room 
for further improvement, for even though last year’s 
figures were the lowest for twenty years, there are still 
far too many industrial accidents. 





“THe ATLANTIC TELEGRAPH.” 

“ After all our rejoicings over the great achievement of laying the 
Atlantic Telegraph, it is extremely mortifying and humbling to have 
the great result daily sliding away from our grasp.... It is possible 
that the cable is being slowly sawn in two on the craggy points of the 
submarine Alps that form the descent to the great Atlantic plateau, 
some 270 miles from Valentia. Whilst the cable was settling down to 
its position on the aclivities of this rocky ascent, some accident or 
miscalculation prevented the fact being known on board the 
Agamemnon, and, consequently, sufficient slack was not allowed to 
suffer the cable to sink down into all the fissures and ravines of that 
subaqueous mountain chain. The probability is, that it is stretched 
taut across one of those yawning gaps, and is being slowly abraded 
on the craggy point that edges the gulf..... 


The Engineer— 100 Bears Ago «serremBer 24, 1858) 


“ But is all lost ? Let us calmly look the matter in the face ; and 
allowing that the worst fortune possible overtakes the present cable, 
that it becomes useless and irrecoverable, even then there is doubtless 
a large balance of gain remaining. Jt has been demonstrated that a 
cable can be laid across the Atlantic.... As to the possibility of 
avoiding the mistake the Agamemnon made in aot lightening the 
pressure on her brake at the proper time, there can be no doubt. If 
there be any truth in a navigator’s calculations, the proper point for 
this is calculable with sufficient exactness. It really then amounts to 
just this. The first cable has been all but completely successful. It 
has failed by the smallest chance possible. But it has demonstrated 
the way to certain success hereafter, and it will be mere wilfulness if the 
causes of fatality in it are not hereafter avoided. That we shall soon 
have a perfectly successful Atlantic telegraph no man can doubt.” 
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Friction and Lubrication of Machine 
Tool Slideways 


By T. M. BIRCHALL, B.Sc.,* and A. I. W. MOORE* 


An investigation into friction and lubrication of machine tool slideways and the 
influence of the type of surface, lubricant viscosity and load on friction character- 
istics is being carried out by the Production Engineering Research Association. A 
summary has been received from the Association of the first part of the work, which 
was carried out with the general object of determining the effect of type of surface. 


SERIES of investigations is being carried 
out by the Production Engineering 
Research Association (P.E.R.A.) which is 
aimed at providing design data for the 
slideways of machine tools. The first part 
of the work which is summarisedt here was 
carried out with the general object of deter- 
mining the effect of type of surface (i.e. 
hand scraped, periphery ground and cup 
ground), lubricant viscosity and load on the 
lubrication conditions (i.e. boundary, mixed 
or fluid film) that occur between flat surfaces 
under substantially parallel sliding conditions. 
Of special interest were the effects of these 
factors on kinetic and static friction, stick- 
slip, and the onset of full fluid film lubrication. 
Terminology.—The terms boundary, mixed 
and fluid film lubrication conditions are taken 
to have the following meanings : 

Fluid film or hydrodynamic conditions : 
When the sliding surfaces are completely 
separated by a lubricant film of appreciable 
thickness. Under these conditions the resis- 
tance to motion is due entirely to the viscosity 
of the lubricant film and no wear of the solid 
surfaces takes place. 

Boundary conditions: when the sliding 
surfaces are separated by lubricant films of 
only molecular dimensions. Under these 
conditions the friction is influenced by the 
nature of the underlying surface as well as 
by the chemical constitution of the lubricant. 
The bulk viscosity plays little or no part in 
the frictional behaviour. 

Mixed conditions : when there are loca- 
lised areas of fluid film lubrication with the 
remainder of the bearing area under boundary 
conditions. 

Slideways for machine tools may be 
classified into two main groups, those which 
are associated with cutting tool feed rates 
and operate in the low-speed range from 
about 0-lin to 50in per minute, and those 
which are associated with cutting speeds 
and operate at relatively high speeds 
of 150ft to SOOft per minute or more. 
The first group includes sliding units for 
milling and horizontal boring machine 
tables, planer and vertical boring mill heads, 
lathe saddles and grinding machine wheel 
heads. The second group includes planing 
machine tables, shaping machine rams and 
vertical boring mill tables. Certain types of 
sliding system fall outside these groups, since 
tables operating at slow feeds are often 
provided with quick traverse mechanisms, 
and grinding machine tables, for instance, 
operate at speeds up to 100ft per minute. 
In addition, very low sliding speeds are now 
frequently necessary in the operation of some 
forms of contouring and automatic position- 
ing mechanisms. 

The loads on slideways arise from the 
weight of the sliding unit and the workpiece, 
if this is carried on the sliding member, 
together with the forces set up by the cutting 
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+ Copies of the full report can be purchased at a cost of 
£1 1s. from the Secretary, P.E.R.A., Melton Mowbray, Leics. 


action. In some cases the weight of the 
table and work may be considerable com- 
pared with the forces set up by the cutting 
action and in other cases the cutting forces 
may contribute the greater part of the load. 

The desirable properties of machine tool 
slideways are freedom from wear, scoring and 
seizure ; good friction characteristics, includ- 
ing absence of stick-slip; accuracy of 
straight line motion; and adequate load 
carrying capacity. Several schemes have been 
introduced with the object of improving 
some of these features and include rolling 
bearing slides, hydrostatic slides, plastic 
materials and various types of lubricant. 

The majority of machine tool slideways in 
this country consist of a cast iron on cast 
iron combination. This allows the simple 
and economical system of using a relatively 
inexpensive constructional material to form 
both the structure of the machine and the 
surfaces of the slideways. Despite the fact 
that the operating conditions for various 
types of machine are very different, the basic 
form and design of the majority of machine 
tool slideways are similar ; two nominally 
parallel plane surfaces are arranged to slide 
together and provision is made for intro- 
ducing a lubricant. A number of such 
surfaces may be combined in various ways 
to provide the different slide arrangements 
such as vee and flat, double vee and dovetail. 
The conventional methods of preparing the 
cast iron sliding surfaces are by scraping or 
grinding, the choice of method quite often 
depending on production rather than func- 
tional requirements. The loading on the 
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slideways is usually expressed in terms of the 
total load divided by the bearing area, 
and common values range from 10 lb 
to 80 Ib per square inch. However, 
owing to asymmetrical loading conditions 
and divergencies from true plane surfaces 
due to machining errors and deflections, it is 
highly probable that the load per unit area 
reaches much higher values at certain points 
on the slideways. 

Although much fundamental work has 
been done on problems of friction and 
lubrication, little is directly applicable to 
machine tool slideways. The work described 
here was designed to form a foundation for 
further studies of the behaviour of machine 
tool slideways. Conditions obtaining in the 
test equipment simulated as closely as possible 
the conditions in part of a typical machine 
tool slideway and yet permitted much 
greater control of such factors as geometrical 
accuracy, distribution of load and lubricant 
supply. The results obtained elucidate the 
fundamental lubrication mechanism involved 
over contiguous parts of the sliding surfaces. 

The load on machine tool slideways is not 
uniformly distributed over the sliding sur- 
faces and will depend on the particular 
element of the contact area which is under 
consideration. The resultant friction force 
on the machine tool slideway thus involves 
the summation of the contributions of indi- 
vidual elements. The form of the coefficient 
of friction/sliding velocity relationship is 
altered on account of this. In place of a 
steeply descending curve, a much shallower 
curve is to be expected since the averaging 
process tends to obscure the basic relation- 
ship between coefficient of friction and 
sliding velocity. Part of the utility of this 
investigation is that the underlying effects are 
sharply defined, whereas with larger scale 
equipment they tend to be masked due to this 
averaging process. 

A variety of factors may affect the friction 
characteristics of sliding surfaces, for example, 
scale effects of various types including that 
just discussed ; questions relating to the 
supply of lubricant ; rubbing effects due to 
particles entrapped between the mating 
surfaces ; and many other matters peculiar 
to actual machine tool slideways. Further 


Fig. 1—Friction testing machine 
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Fig. 2—Schematic arrangement of P.E.R.A. friction testing machine 


work is now in progress to investigate some 
of these additional effects. 

The majority of machine tools have a cast 
iron on cast iron slideway combination ; 
cast iron was selected therefore as_ the 
material for the test slides. Three pairs of 
sliding surfaces were prepared in three differ- 
ent ways, namely, by hand scraping, peri- 
phery grinding and cup grinding. Numerical 
values of the surface finish of each test 
surface are given in Table I. 


TABLE I— Values of Surface Finish of Sliding Surfaces 
Surface finish u in C.L.A 
Direction - - — 
Hand Cup Periphery 
| scraped ground ground 
Longitudinal 22 14 4 
Upper 
slider Transverse 21 6 7 
L ongitudinal | 24 14 4 
Lower -— 
slideway Transverse 25 12 8 


So that viscosity effects would not be con- 
fused with boundary lubrication effects, the 
lubricants used were straight mineral oils 
containing no boundary additives. The three 
lubricants used had nominal viscosities of 
100, 500 and 1500 Redwood I seconds at 
70 deg. Fah. Two test loads of 201b 
and 50lb per square inch were used as 
these were considered fairly representative 
of the range of loads generally encountered 
in machine tool slideways. 


FRICTION TESTING MACHINE 


As previously mentioned, the performance 
of conventional machine tool slideways is 
probably influenced by numerous variable 
factors which are not easily isolated. For 
this reason the special equipment shown in 





Fig. 3—Lower test slideway 


Fig. 1 was constructed for the investigation. 
A schematic layout indicating the essential 
features of the machine is shown in Fig. 2 

The machine consists basically of a cast 
iron bed having horizontal slideways which 
are machined flat and parallel. A cast iron 
carriage fitted with five pairs of roller bear- 
ings runs on the horizontal bed slideways 
and is guided by two pairs of ball bearings 
which roll on vertical 
machined faces on 
each side of the bed. 
The carriage can be 
reciprocated by either 
of two hydraulic 
cylinders at velocities 
varying from approxi- 
mately jin to 350in 
per minute over a 
stroke of 30in. Provis- 
ion is made for meas- 
uring the velocity of 
the carriage, and a 
system of trip dogs 
and valves enables the 
carriage to be reversed 
or stopped at any 
position of its stroke. 

The lower test slideway (Fig. 3) which is 
30in long by Sin wide is fixed to the moving 
carriage. The upper slider assembly (Fig. 4) 
which slides on the lower slideway consists 
of two cast iron pads 3in long by 33in wide 
spaced 4in apart and secured to a steel bridge 
piece. Motion of the upper slider assembly 
is restrained by a force measuring system. 
Lubricant is supplied at two points in front 
of the leading edge of each pad of the upper 
slider by two drip feed lubricators. In order 
to reduce effects due to ambient temperature 
changes to a minimum, the equipment was 
installed in a room in which the temperature 
could be controlled to within 4 deg. Fah. 
under most conditions. 

The load is applied to the centre of each 
of the two pads of the upper slider through 
ball-ended struts by two hydraulic piston and 
cylinder assemblies. Oil under pressure is 
supplied to these cylinders from a hydraulic 
accumulator which ensures a uniform pres- 
sure free from pulsations. The required oil 
pressure is obtained by placing suitable dead 
weights on the accumulator piston. This 
arrangement permits a constant load to be 
applied to the sliding surfaces even in the 
event of any movement of the upper slider 
in the vertical direction. Oil pressure, and 
hence the load applied to the slideway 
surfaces, is determined by means of a pressure 
gauge coupled to the hydraulic system in close 
proximity to the loading cylinders. 

This arrangement employing a two-pad 
upper slider, each independently loaded, was 
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contrived in order to minimise the possibility 
of a “ tilted-pad ” effect occurring. It was 
thought that the possibility would have been 
very real if a single-pad slider had been used. 

The friction force is measured by arranging 
the force to be resisted by a pair of cantilevers 
whose resulting deflection is recorded and 
electrically amplified (see Fig. 2). The upper 
sliding surface is connected by means of 
flexible ties, one on each side of the slider, 
to the extremities of two relatively stiff canti- 
levers. The flexures are designed to impose 
no constraint on the slider in a vertical 
direction and are positioned so that the 
restraining force is in the plane of sliding. 
The two cantilevers are connected by a 
cross beam, the centre of which is in contact 
with the stylus of the displacement gauge 
head. Thus, as the lower sliding surface is 
traversed, the friction force tending to carry 
the upper slider with it deflects the canti- 
levers and hence the stylus of the gauge head. 
The resultant signal from the gauge head is 
amplified and fed to the “ Talymin” pen 
recorder. 

The friction force measuring system was 
calibrated by applying incremental horizonial 
forces to the pair of cantilevers by means of 
weights and pulleys. The resulting deflec- 
tion of the cantilevers induced deflection of the 
pen on the pen recorder, the scale of which 





Fig. 4—Upper slider assembly 


was then calibrated in pounds. Two ranges 
were available on the pen recorder which 
corresponded to friction forces of Olb to 
450 lb and Olb to 90lb. On the former 
range, the friction force could be read to an 
accuracy of -{-1 lb and on the more sensitive 
range to +4 lb. 


RESULTS 

Variations in coefficient of friction with 
sliding speed were investigated over a range of 
speeds from jin to 350in per minute. 
A typical curve plotted on logarithmic- 
linear scales is shown in Fig. 5. The curve 
commences at low sliding speeds with a 
divided portion represented by broken lines 
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which indicate the magnitude (in terms of 
coefficient of friction) of the stick-slip motion. 
As the sliding speed increases, the coefficient 
of friction decreases as a greater proportion 
of the load is supported by partial hydro- 
dynamic films. Eventually a point is reached 
where the coefficient of friction has a mini- 
mum value and under these conditions the 
sliding surfaces are completely separated by 
a lubricant film whose thickness is of the 
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Fig. 6—Effect of various surface combinations on 
kinetic friction 


order of magnitude of the surface irregular- 
ities of the sliding members. At sliding 
speeds above this point, the coefficient of 
friction increases according to the laws of 
hydrodynamics. 

It was noted during the tests that as the 
sliding speed increased, the amplitude of 
stick-slip decreased until it could no longer 
be recorded with the instruments used. This 
point is shown on the curve where the 
broken lines converge into the single curve. 
At speeds beyond this point, however, stick- 
slip was in most cases still detectable by the 
presence of a vibration in the sliding unit. 
The point at which stick-slip was no longer 
detected is indicated on the curve in Fig. 5 
by an arrow. 

Fifty-four curves similar to that shown in 
Fig. 5 were obtained for every possible com- 
bination of the three lower slideway surfaces, 
three upper slider surfaces, three lubricant 
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Fig. 7—Effect of lubrication viscosity on kinetic 
friction 


viscosities and two loads. In order to present 
the results in a manner which would enable 
the main effects to be readily studied, they 
were statistically analysed and a series of 
average curves was constructed. In the con- 
struction of these average curves, stick-slip 
was neglected, the mean of the stick-slip 
envelope being taken as the continuation of 
the kinetic friction curve. A_ separate 
analysis was carried out to determine the 
effects of the variable factors on stick-slip. 
Effect of Type of Surface on Kinetic 
Friction.—The average curves depicting the 
effects of the various sliding surface com- 
binations on kinetic friction are shown in 
Fig. 6. At all sliding speeds, up to that at 
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which full fluid lubrication occurred, the 
coefficient of kinetic friction was highest with 
the scraped surface combination. 

The cup ground upper slider with a 
periphery ground lower slideway exhibited a 
lower coefficient of kinetic friction than the 
other surface com- 
binations through the 
region of boundary and 300 
mixed lubrication. 

The remaining sur- 
face combinations gave 
rise to intermediate 
effects and are all con- 
tained within the 
shaded area in Fig. 6. 

Effect of Lubricant 
Viscosity on Kinetic 
Friction.—The average 
curves depicting the 
effect of lubricant vis- 
cosity on the friction/ 
speed relationship are 
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shown in the bar chart (Fig. 11). This chart 
indicates that the worst conditions from the 
point of view of persistence of stick-slip were 
a low viscosity lubricant, high load and 
scraped sliding surfaces. 

The factors which affected the magnitude 
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given in Fig. 7. These LUBRICANT 
show that, as would VISCOSITY 
be expected, for all — 
sliding speeds up to 
that at which full fluid 
film lubrication occur- 
red, the lubricant of 
highest viscosity exhibited the lowest co- 
efficient of kinetic friction. 

Effect of Lodd on Kinetic Friction —The 
effect of load on kinetic friction is shown by 
the average curves in Fig. 8. At sliding 
speeds below approximately 7in per minute 
the lower load (20Ib per square inch) 
exhibited the higher coefficient of friction. 
At higher speeds, however, there was little 
difference in the friction for the two loads. 

Effect of Various Factors on the Sliding 
Speed at which Full Fluid Film Lubrication 
Occurred.—In order to show the effects of the 
various test factors on the sliding speed at 
which full fluid lubrication occurred, the 
results are presented in the form of a bar 
chart (Fig. 9). The most favourable con- 
ditions for complete separation of the sliding 
surfaces were a high viscosity lubricant, low 
load and ground surfaces. The worst con- 
ditions from this point of view were a low 
viscosity lubricant, high load and scraped 
sliding surfaces. 

Effect of Various Factors on Static Friction. 
—The results indicated that the only factors 
which had a marked effect on the coefficient 
of static friction were lubricant viscosity and 
type of surface of upper slider. The type of 
surface of the lower slideway did not appear 
to affect static friction. The effects of the 
two factors are shown in Fig. 10 which indi- 
cates that the worst conditions from a static 
friction aspect were a scraped slider and low 
viscosity lubricant. 

Effect of Various Factors on Stick-Slip.— 
The effects of various factors on the speed 
range over which stick-slip was detected are 
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film lubrication 


of stick-slip (i.e. the difference between the 
friction at stick and the friction at slip) over 
a limited range of sliding speeds are shown 
in Fig. 12. The curves show that at a sliding 
speed of 0-lin per minute, the magnitude of 
stick-slip was influenced both by the load and 
the type of surface of the upper slider. At 
this speed the high load and scraped slider 
caused the maximum severity of stick-slip, 
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Fig. 10—Effect of various factors on static friction 


The effect of the slider surface became less 
pronounced with increased sliding speed 
until at a speed of 0-3in per minute only 
the load had a marked effect on the magni- 
tude of stick-slip. 


REMARKS 


Although a considerable amount of data 
has already been obtained, the investigation 
should not be considered in any way com- 
plete. Much remains to be done to provide 
a more complete understanding of the 
mechanism of lubrication between substan- 
tially parallel sliding surfaces. As previously 














Sept. 26, 1958 


8 S$ 8 8 
oe —- 
SST 100 secs. 


SCRAPED 


CUP GROUND 


SCRAPED 
PERIPHERY GROUND 


PERIPHERY GROUND 
CUP GROUND 


NR 
Ss 
T 





Ss 





AVERAGE VELOCITY RANGE OVER WHICH 
STICK-SLIP WAS DETECTED —IN./MIN. 
w 
So 















[S53 500 SECS. 
11500 SECS 





° 
© 3 2018./59. nN. 


5 Ss 50 1B./5Q. IN. 


LUBRICANT A UPPER LOWER 
VISCOSITY SLIDER  SLIDEWAY 
REDWOOD I SECS SURFACE SURFACE 
(70°F ) 


Fig. 11—Effect of various factors on stick-slip 


mentioned, many additional factors may 
affect the performance of a machine tool 
slideway in practice, such as various scale 
effects, lubricant supply, effects of foreign 
particles in the lubricant and standing time. 
Thus, although the results of this investiga- 
tion showed that in general the frictional 
characteristics of the ground surfaces were 
superior to those of the scraped surfaces, 
extraneous factors related to particular con- 
ditions of service may sometimes favour the 
use of scraped surfaces. 
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Fig. 12—Effect of various factors on the magnitude 
of stick-slip 


reasons for the better results frequently 
claimed for scraped surfaces may be : 

(1) In some cases where the distribution of 
lubricant is inadequate, scraped surfaces may 
provide flow paths which allow lubricant to 
gain access to areas which might otherwise 
be starved of lubricant. 

(2) Scraped surfaces can probably be 
prepared to a higher degree of flatness and, 
therefore, conformity, thus distributing the 
load on the slideway more effectively and 
reducing the tendency for localised regions of 
high loading. 
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Fig. 13—Comparison of effects of foreign particles 
entrapped between a pair of scraped surfaces and a 
pair of ground surfaces 
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(3) Foreign particles in the lubricant may 
be passed between scraped surfaces without 
causing excessive damage. If contact does 
occur, it is probable that the damage will be 
confined to a localised high spot on the 
scraped surface. On the other hand, such a 
particle contacting closely mating ground 
surfaces would be likely to cause surface 
damage which would become more severe 
and extend over a much greater area. This 
is illustrated in Fig. 13. 

(4) After a slideway has been at rest under 
load for a considerable period of time, most 
of the lubricant would be squeezed out from 
between ground surfaces. In the case of 
scraped surfaces, however, small reservoirs 
of oil may remain in the scraped pockets and 
thus provide initial lubrication of the surfaces 
until the normal mechanism of lubrication 
comes into effect. 

Summary.—This investigation has demon- 
strated the fundamental frictional behav- 
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iour of flat cast iron slides under sub- 
stantially parallel sliding conditions when 
lubricated with an adequate supply of 
clean mineral oil. By making use of these 
results and bearing in mind the possible 
influence of other factors, including those 
already mentioned, designers will be 
able to form some idea of the type of lubrica- 
tion to be expected in a machine tool slide- 
way under a fairly wide range of conditions. 

In order to supplement the data provided 
by this investigation, work is continuing at 
P.E.R.A. to study scale effects, lubricant 
supply and other factors on larger scale 
equipment which has recently been con- 
structed. The performance of different 
additive type lubricants, solid jubricants 
such as molybdenum disulphide, and of 
various slideway materials including plastics, 
is also being examined. These investigations 
will provide further design data for machine 
tool slideways. 


Non-Dimensional Groups as Criteria 


of Process Plant Dynamics 


By F. V. A. ENGEL 


Similarity and model research have. been extensively based on non-dimensional 
groups. These groups should also be used as important tools and criteria in 
investigating process plant dynamics. In general, the application of such groups 
has been badly handicapped by their apparently unrestricted number. The main 
task of the present investigation is to limit the number of the groups pertinent to 
fluid dynamics and heat transfer. Axiomatic outlines and the comprehensive set 
of differential equations result in six groups. Stringent rules for the integral com- 
ponents of the groups are required. The velocity term is an essential integral 
component of each genuine group of dynamics. The Strouhal number is introduced 
as characterising the unsteady state. Each of the six groups represents a distinct 
quality or feature, indicated by their position in the axiomatic system, as well as 
their relation to special terms in basic differential equations. The meaning of 
‘* completeness” of the system of groups is discussed, which differs from previous 
publications on this subject. The genuine groups are dealt with as “* independent” 
variables characterising irreversible processes. Their practical application is 
somewhat restricted by lack of information on the correct manipulation of the 
groups. The present investigation indicates certain limits in the mathematical 
manipulation. It is recommended that the genuine non-dimensional groups of 
dynamics should be applied separately, and merely as “test functions.” 


ON-DIMENSIONAL groups have been 
successfully used in model investigations 

in the fields of aerodynamics, shipbuilding, 
fluid mechanics, thermodynamics and other 
branches of engineering. The engineer was 
mainly interested in obtaining important 
design characteristics for his prototype. This 
way of approach gave hima valuable tool in all 
cases where other sources of information 
were either insufficient, or when various per- 
tinent factors were simultaneously influencing 
plant behaviour. Particularly in the latter 
mentioned case it may happen that one or the 
other factor is still unknown, or its influence 
under-estimated, resulting in so-called “‘ scale 
effects.” These “scale effects’ unfortu- 
nately introduce in some ranges a degree of 
uncertainty in the choice of correct dimen- 
sions. A better understanding of the mean- 
ing of the true non-dimensional groups and 
some restrictions in their manipulation may 
help to reduce the magnitude of or even 
eliminate scale effects altogether. This is 
only one aspect of the present investigation, 
as it is mainly directed to present a complete 
set of groups for studying plant dynamics. 
Process engineering requires a careful study 
of the unsteady state in contradistinction to 
model techniques, which are merely based 
on steady state conditions. In two schemes 
deriving non-dimensional groups, which are 
outlined in the following sections, the 
Strouhal number is introduced, representing 


a special criterion of the unsteady state. 
Process plant dynamics should inquire into 
both the steady as well as the unsteady state. 
However, in the past, process instrumentation, 
as a means of interpreting plant behaviour, 
has been mainly relied upon to investigate and 
establish steady state conditions. Pressure 
and temperature, representative of a static 
concept of plant behaviour, in addition to 
the rate of flow, are still the usual type of 
measured values. Further progress in design 
and control of continuous processes can only 
be achieved by a careful study of plant 
dynamics, including the unsteady state. The 
latter has to be considered when any kind of 
disturbances are encountered due to various 
changes in conditions ; for instance, the com- 
position of the products ‘to be processed, 
changes in reaction rates which may influence 
the time constants of the system and other 
influencing factors. The problems are rather 
involved as most of the processes—besides 
chemical reactions—are characterised by rate 
of flow, heat and mass transfer. Many of 
the modern processes like fluidisation, dis- 
tillation in packed columns, and absorption 
or adsorption of gases require at least a 
careful consideration of flow and heat transfer 
conditions in the plant. 

Knowledge of plant dynamics should assist 
the control and the process engineers in 
selecting optimum operation conditions and 
the correct choice and setting of the control 














480 


‘ 


gear. The meaning of plant dynamics may 
be illustrated by reference to an example. 
A fluidised bed operates between two limits, 
the fixed bed characterised by a fluid velocity 
insufficient to support the particles, and a 
velocity which is sufficiently high to transport 
the particles out of the reactor. There is an 
intermediate stage when the drag exerted 
upwards is just counteracting the downward 
directed forces and is equal to the weight of 
the particles. The question arises, whether 
or not there are any tools of investigations 
available to solve related problems. The 
answer is that there are so-called non- 
dimensional groups of dynamic similarity, 
which can be used to analyse the dynamic 
behaviour of fluidised beds over a consider- 
able range of velocities, and other pertinent 
features. 

The same example affords further means 
of interpretation and illumination of the 
meaning of plant dynamics. It is evident 
that irregularity of size and shape of particles 
in fluidisation processes may be connected 
with a high noise level. Of course, there are 
many other causes of noise in such plants. 
Furthermore, as the process is characterised 
by pressure loss, it is essentially an irreversible, 
or one-way process. This means that the 
process has non-linear characteristics. There 
may be only a small range between the noise 
level on the one side and the non-linear 
characteristic on the other side. It may be 
even doubtful if there exists at all a linear 
characteristic to any extent. Under those 
conditions it is not permissible to apply to 
such processes the technique of frequency 
response analysis or the transient method, 
which has been recently advocated for study- 
ing control stability. The present example 
should serve as a warning, that the knowledge 
of plant dynamics inherent to each process 
should be established before applying in- 
adequate tools of investigation. The main 
section of this article will show that there is 
a criterion of dynamics, a frequency para- 
meter, which should be considered before 
any generalised statement is made on process 
plant dynamics. 

At present the information on plant 
dynamics, as outlined, is very scarce. Some 
investigators present their results on a basis 
which is hardly applicable to other even 


Equation of continuity : 
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similar plants. The confusion in the fields 
of plant similarity and performance is still 
increasing due to some misunderstanding and 
misinterpretations of the true laws of dynamic 
similarity.* Furthermore, some of the per- 
missible mathematical manipulations of the 
various dynamic criteria appear not to be 
founded on sufficiently stringent rules. The 
outlines, as given in the present investigation, 
are intended to establish a more secure and 
general way of approach. The chief aim is 
the development of a complete set of criteria, 
which characterise process and plant dynamics. 


A COMPLETE SET OF GENUINE, NON- 
DIMENSIONAL GROUPS OF DYNAMIC 
SIMILARITY 


Derivation of Non-Dimensional Groups.— 
Two schemes of introducing a complete set 
of non-dimensional groups reveal their 
physical significance. The importance of 
stressing the physical meaning is often 
overlooked, particularly in cases of rather 
formalistic ways of deriving the non-dimen- 
sional groups, for instance, from the Pi 
Theorem. 

The first method is based on a set of 
differential equations, namely, the Equation 
of Continuity, the Navier-Stokes Equations, 
the Energy Equation and the Equation of 
State. It will be shown that each non- 
dimensional group is related to a specific 
term in the equations, emphasising its 
physical meaning. The other method is an 
axiomatic correlation of all dynamic quan- 
tities and qualities, which represents the 
complete set of non-dimensional groups and 
allocates these terms to the entire system of 
dynamic entities. 

The dynamics of process plant behaviour 
in all its aspects can only be grasped if it is 
referred to time-dependent conditions. A 
scheme presented in a book on Gas Dynamics 
(Oswatitsch™) can be readily applied to our 
special task. However, the interpretation of 
some of the non-dimensional terms has to be 
qualified. 

Any process which is characterised by flow 
and heat transfer may be represented by the 








* The meaning of the model laws of dynamic similarity has been 
illustrated in many textbooks and papers. Reference should be 
made to some of the more important ones, e.g. Birkhoff'; Bridg- 
man*; Duncan*; Focken'*; Groat''; and Lesehear”. Some 
knowledge of the basic principles of dynamic similarity is required 
when_studying the arguments of this article. 
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original set of differential equations, as given 
in Table I. The usual procedure is to trans- 
form these equations in accordance with linear 
scale ratios. The various transformation 
rules are also given in Table I. They form 
an essential step to establish dynamically 
similar conditions. In general, they are 
applicable to the scaling up of a pilot plant 
to the full scale plant or prototype. The 
latter may differ considerably in its geo- 
metrical dimensions. When investigating 
plant dynamics the overall geometrical 
dimensions, however, will be kept constant, 
presenting a specific case of the more general 
assumption, as given in Table I. This 
statement does not exclude that some of the 
geometrical dimensions characterising plant 
conditions may have changed. In a fluidised 
bed, for instance, the mean distance between 
various particles may have changed. 

The non-dimensional groups appear as co- 
efficients in the transformed equations, which 
are otherwise identical to their original 
equations. With the exception of the Mach 
number, they are represented by their 
reciprocal values. 

The Strouhal number is related to all the 
time-dependent terms irrespective of the 
quantity to which they refer. It is evident 
that this non-dimensional group forms a 
useful criterion with respect to unsteady 
conditions. However, no investigations of 
outstanding importance have yet been pub- 
lished using this particular group. Any 
intended investigation applying frequency 
response methods should begin with a careful 
check on the significance of the Strouhal 
criterion, otherwise the results may be of 
doubtful value. 

It is known that unsteady flow conditions 
may result in considerable deviations from 
steady flow features. Even if it is tried to 
keep flow conditions steady, and assuming 
that this can be achieved by varying system- 
atically the composition of the test fluid, 
periodic changes in flow will occur at defined 
frequencies. A nitrogen/hydrogen mixture 
of changing composition may be applied. 
The considerable difference in viscosity 
under prevailing laminar conditions would 
result in flow fluctuations. Similar con- 
sideration should be taken into account 
when planning such investigations, as the 
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Strouhal number is a crucial criterion of 
process plant dynamics. 

The scheme of the transformed differential 
equations reveals furthermore that each 
non-dimensional group is related to coherent 
terms, and, therefore, can occur only in 
specific equations. It is a truism that besides 
the Strouhal number none of the other 
groups can be correlated to the equation of 
continuity. 

The interpretation of the Navier-Stokes 
equations has led to some confusion. The 
first term on the right-hand side of the 
transformed equation, namely, 

P,/ay*e 

represents, according to Oswatitsch, the 
Mach number. However, this is not correct, 
as the term mentioned represents a non- 
dimensional friction term. If the Navier- 
Stokes equations are not construed quite 
differently—if such a step will be permissible 
seems to be questionable—they could hardly 
be related to the Mach number. The appro- 
priate term referring to the Mach number is 
included in the Energy equation, which 
should be obvious, as the velocity of sound is 
related to the ratio of specific heats, pressure 
and density. The Mach number itself is 
represented by the term 


a3"/Cy,9, 
which, by eliminating 
©, by pi/e;(Cp1— Cr) 
results in 
1i(¥i— )M,’. 


The term (y,—1)M,? has been called the 
Eckert number in the English translation of 
H. Schlichting’s well-known book on Boun- 
dary Layer Theory (translation by J. Kestin, 
“1955, London: Pergamon Press, Ltd.). There 
is no objection against the introduction of a 
dimensionless ratio of characteristic tempera- 
tures as a parameter value, which may be 
indeed a very useful term. But relating this 
term to the square of the Mach number is a 
procedure which is meaningless, as any 
dimensionless term could be related to a 
function of any non-dimensional group, 
which, however, has no physical significance. 
Operations of this kind are in contradiction 
to the axiomatic rules and in particular to 
the one referring to completeness as estab- 
lished in the present section. 

Heat transfer problems should be related 
to the Péclet number. Some of the manipu- 
lations, which should be discarded, represent 
this true law of dynamic similarity by the 
product of the Reynolds number and the 
Prandtl number. For many gases the Prandtl 
number is a mere constant, which is not the 
case for liquids; therefore, its unrestricted use 
may lead to erroneous results. 
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In comparison with other methods of 
introducing non-dimensional groups the 
transformation of the basic differential 
equations is quite useful, but still may result 
in some ambiguity. Therefore, the Author® 
has presented a scheme, which is straight- 
forward and based on simpler propositions. 
The scheme consists of a series of tables, 
which are designed on the basis of some 
axiomatic rules of formation. 

In the first columns of Table II, main 
Tables | to 3, the basic magnitudes of mass, 
length and time are arranged consecutively 
with respect to integral powers of the 
magnitudes. The subsidiary Tables 1(a) and 
2(a) contain only length and time, omitting 
mass. These tables characterising flow and 
heat transfer include all derived magnitudes 
of dynamics and dynamic properties of 


matter or qualities expressed in basic 
magnitudes. A sub-section of this article 
will deal with the completeness of this 
system. 


One of the axioms is that the genuine, non- 
dimensional groups comprise at least a 
velocity term. Furthermore, length, density 
and specific heat may be included, which 
becomes evident from the second column. 
The terms in the second column are dimen- 
sionally equivalent to the corresponding 
terms of the first column. In the third 
column basic quantities of dynamics are 
given, each column being headed by a 
property like viscosity, surface tension, heat 
conductivity, frequency and acceleration of 
gravity. Table 1(a) forms an exception as it 
includes two non-dimensional groups, the 
velocity of sound being a dimensional 
equivalent to the velocity term. 

Some authorities do not concede the 
necessity of using integral powers when 
establishing the basic quantities or qualities 
of dynamics. As all the magnitudes can be 
expressed by such terms, nevertheless it 
should be considered as a useful convention 
of Newtonian dynamics.* ® 

In some way the first scheme _inter- 
connecting the non-dimensional groups with 
specific terms of characteristic differential 
equations is certainly very useful to a better 
understanding of the physical significance of 
the various groups. On the other hand the 
scheme developed by the author® gives even 
greater emphasis to the uniqueness of each 
group. Occupying special places in the 
various tables indicates at least their inter- 
relation with some specific, derived 
magnitude. It is quite important to stress 
this point, as the main thesis of the Author’s 
investigation is that the true non-dimensional 
groups of dynamic similarity form entireties. 
This statement is particularly directed to 
restrictions of mathematical manipulations. 
Neither can the various terms forming 
integral parts of each group be uncritically 
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interchanged, even by dimensionally equiva- 
lent terms, nor is it permissible to apply such 
simple mathematical operations, like addition, 
to various groups. 

Both the Pi Theorem and another method 
introduced by B. F. Groat" have resulted in 
some misinterpretation, which may not have 
been intended by the originators. Groat 
generalises Newton’s proposition XXXII 
(Theorem XXVI) referring to two similar 
systems of bodies, relating this proposition 
also to other groups like the Reynolds 
number. Groat (page 275) gives the follow- 
ing interpretation of this proposition. 

‘** The term, ‘ accelerative force,’ means the 
intensity of a force per unit mass acted upon 
by the force. The most common example is 
the acceleration of gravity, g, which is the 
acceleration of a freely falling body at the 
earth’s surface. If this is multiplied by the 
measure of the mass acted upon, the result is 
the total force acting upon the mass. 

““Hence, Newton’s Law of Similarity 
supplies the fundamental equation of 
similitude, namely g=V?/D, in which the 
symbols relate to ratios of homologues. 

“Two systems of forces in space are 
dynamically similar if the lines of action of 
the forces (produced if necessary) form 
similar geometrical figures in space, while the 
measures of the two individuals of every pair 
of homologous forces in the two systems are 
in a fixed ratio (called the * force ratio of the 
homology’). Thus it is clear that propor- 
tionality of homologous forces, and 
geometrical similarity of the figures formed 
by the systems of lines representing their 
magnitudes and loci, are both involved in the 
idea of dynamical similarity.” 

F. Eisner in a discussion (Groat"™ ; pages 329 
to 335) rightly pointed out that the Froude 
number is a result of Newton’s proposition, 
but is not identical to it, otherwise it may be 
concluded that all groups of dynamic 
similarity are merely functions of the Froude 
number, which, of course, would make the 
complete system of groups meaningless. 

Both the schemes, as presented here, should 
prevent misunderstandings which have arisen 
from the Pi Theorem and Groat’s investiga- 
tions. Plant dynamics should be based on 
non-dimensional groups, considering each 
pertinent group as a separate independent 
variable. 

On the Completeness of the System of Non- 
Dimensional Groups.—The completeness of 
the set of non-dimensional groups, as evolved 
in the preceding section, is an important 
feature in all process plant investigations. 
Do the various groups suffice to analyse all 
dynamical properties of plant characteristics, 
does this system already include ambiguous 
terms, is it overdetermined, i.e. are there any 
guiding rules which exclude from the very 
beginning some terms from the complete set 


i 
Frequency = S, — Strouhal 
Velocity of sound =< M,~t Mach 
. . e-* 
Acceleration of gravity=g F,=—— Froude 
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of true non-dimensional groups of dynamic 
similarities? Answer to all those questions 
cannot be given with our present knowledge, 
which is particularly lacking a general 
axiomatic system on dimensions.t Never- 
theless, an attempt will be made to establish 
some practical outlines in elucidating these 
questions, as far as possible and necessary 
within the limited scope of the present article. 
This investigation may help to settle some of 
the points which have arisen in many recent 
publications on process plant characteristics. 
A clear understanding of the meaning of 
completeness is of great practical importance. 
If it is agreed upon, that the set is complete, 
the remaining task is merely to present test 
results of experimental investigations on one 
or more of the groups readily available. 
This would be a step in advance and would 
prevent the urge of some authorities to 
introduce new groups. 

The term “ completeness” in connection 
with dimensional analysis is used with 
different meanings. Duncan® (page 8) refers 
to an interpretation of completeness due to 
Buckingham: “The great advantage of 
adopting a consistent set of units is that the 
equations representing symbolically the rela- 
tions between the measures of the quantities 
which appear in any physical problem hold 
good quite irrespective of the choice of the 
fundamental units. Equations related to 
physical problems and which possess this 
property have been called complete by 
Buckingham. Incomplete equations are 
sometimes used by engineers but, although 
the equations may be valid in a particular 
field of application, they are not applicable 
universally.” 

H. L. Langhaar'® (pages 17 and 18) 
postulates Buckingham’s Theorem even in a 
more far reaching way, viz.: 

“ A sufficient condition that an equation be 
dimensionally homogeneous is that it be 
reducible to an equation among dimension- 
less products. 

“If an equation is dimensionally homo- 
geneous, it can be reduced to a relationship 
among a complete set of dimensionless 
products.” 

The scope of the meaning of “* complete ” 
is given by the following definition: 

** A set of dimensionless products of given 
variables is complete, if each product in the 
set is independent of the others, and every 
other dimensionless product of the variables 
is a product of powers of dimensionless 
products in the set.” 

These definitions of completeness are not 
yet sufficiently stringent. They may result 
in terms which are either dependent variables 
or mere parameter values. This is clearly 
shown by an example given in Langhaar’s 
book (pages 121 and 122). He includes, 
without any distinction, all the following 
groups in a complete set, viz. the Reynolds 
number, a pressure coefficient, the Froude, 
Mach, Weber, Grashof, Nusselt, Prandtl 
numbers, and a term designated by K (for 
which no name is given). The term K 
should be replaced by the Péclet number, 
which is only mentioned in the text and not 
specifically in the table. On the other hand 
the pressure coefficient and the Nusselt 
number are dependent variables. The Prandtl 
number, a parameter, is a mere ratio of 
properties of matter, viz. viscosity and heat 
conductivity. It is not a genuine group of 
dynamic similarity. The Grashof number 


, 








+ An interesting contribution is due to R. Fleischmann.’ He 
showed that quantities and qualities of dynamics may be treated 
as Abelian grouns. In view of the fact that the non-dimensional 
groups cannot be combined in accordance with the most simple 
rules of algebra, it seems to be a useless attempt to establish the 
laws of dynamic similarity on similar arguments as presented by 
Fleischmann. Such a formalistic way of approach could hardly 


reveal more than, for instance, the Pi Theorem. 
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completeness as specified by Langhaar him- 
does not correspond to the requirements of 
self. This becomes evident as it may be 
either expressed by the product of an 
expansion term $6 and the square of the 
Reynolds number and/or the Froude number. 
As the Grashof number includes the square 
of the viscosity, Langhaar should have 
discarded it as a new model law, which he 
rightly did with a similar expression related 
to the square of the Reynolds number at the 
beginning of his book (page 17). 

Another statement by Buckingham seems 
to clash with that which should be understood 
by “‘completeness.”” In accordance with 
Langhaar (page 38) there are infinitely many 
different complete sets of dimensionless 
products that can be formed from a given set 
of variables. In his version any complete 
set of dimensionless products is admissible. 
Following this argument, he says, that some 
sets of products are more useful, in practice, 
than others. Furthermore, better experi- 
mental control over dimensionless variables 
may be obtained if the original variables that 
can be regulated, each occur in only one 
dimensionless product. To quote once more 
Langhaar, 

“If a velocity V is easily varied experi- 
mentally, then V should occur in only one 
of the independent dimensionless variables. 
That dimensionless variable can then be 
regulated by varying V. Likewise, if a 
pressure p can be easily varied without 
affecting V, then p should occur in only one 
of the independent dimensionless variables, 
but not in the same one as V..”” 

“The dependent variable of the problem 
must also be considered. It is desired to 
know how this variable depends on the other 
variables. The dependent variable con- 
sequently should not occur in more than 
one dimensionless product. This product 
will be called the *‘ dependent dimensionless 
variable.’ ” 

Very similar arguments have been presented 
by Duncan. As these outlines are closely 
related to the ** Organisation of Experiments” 
and the choice and importance of the 
variables, as well as the critical distinction 
between independent and dependent variables, 
some qualification of these deliberations is 
wanted. 

Although all of the groups developed in 
accordance with the two main schemes of the 
previous section include the velocity as a 
variable and integrating term, they are 
independent variables. Some of the groups 
include a length term as well as a density 
term, which is one of the axiomatic rules of 
formation of true non-dimensional groups. 
Nevertheless, they are all independent, 
therefore, the main argument should run on 
quite different lines in contradistinction to 
Duncan and Langhaar. Each group is 
distinguished by a certain property or 
quality, viscosity, surface tension, frequency, 
acceleration of gravity, &c., and none of those 
features should occur in another group. 
This criterion is essential for the establishment 
of the true groups of dynamic similarity. 

As an example, the Weber number is 
correctly expressed, as follows:— 

W,=v*lo/s. 
Therefore, and in accordance with the last 
mentioned criterion, it is incorrect to include 
acceleration of gravity in the Weber number. 
Acceleration of gravity is the unique feature 
of the Froude number. Some authors 
present the Weber number by the following 
term: 
a/g/*o, 


The definition of completeness, as preferred 
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by the author,® is closely related with some 
clear outlines on the meaning of “* independent 
variables.” A complete set of non- 
dimensional groups of dynamic similarity 
comprises only those terms which are 
independent variables. Any statement like 
this is obviously meaningless if there are 
no corresponding terms which are the 
“dependent variables.” To say that a 
Reynolds number is equal to 370,000 does 
not make any sense if it is not related to a 
certain plant or device and also to some 
process conditions. 

The dependent variable may be character- 
ised by a term which refers to frictional losses 
or some term presenting features of heat 
transfer. Such terms are, for instance, the 
Nusselt number or a friction coefficient, 
which are related to dissipation of energy. 
The author’s thesis is, therefore, that the 
true non-dimensional groups are “‘ indepen- 
dent variables,” and as such entities they 
have only a meaning in the domain of 
irreversible or one-way processes. 

These assumptions have certainly narrowed 
down the number of non-dimensional groups, 
which is an important step regarding their 
practical application. Unfortunately, the 
present tendency is to introduce non- 
dimensional groups without due considera- 
tions. Plant performance is characterised by 
terms which may occasionally fit test results 
to some empirical relationship, which hardly 
can be applied to other cases. Until some 
scheme of true non-dimensional groups has 
been generally accepted, the confusion will 
steadily increase. Some international agree- 
ment is, therefore, strongly recommended.’ 

Both the schemes of the previous section 
have established a restricted number of true 
laws of dynamic similarity. They are result- 
ing in the same number of groups, with the _ 
exception of the Weber number for which no 
corresponding term was included in the 
differential equations. The differential 
equations are of comprehensive nature and 
have been used as a general description of 
flow and heat transfer phenomena. If, in 
the domain of both these fields unknown 
phenomena exist or should be discovered, 
some new term may arise which may lead to 
another group. However, this seems to be 
rather unlikely. On the other hand it may 
be pointed out that only recently the neglect 
of unsteady conditions has resulted, that the 
true significance of the Strouhal number was 
not recognised by most authorities. Similarly, 
one or another aspect may become pre- 
dominant. 

Another way of approach to define a 
complete set of non-dimensional groups 
could be based on an axiom, that the dynamic 
system of entities is characterised only by 
integral powerst (Fleischmann’) of the basic 
magnitudes of mass, length and time. Even 
when not accepting this axiom, it may be 
quite difficult to construe a comparable 
system including all terms of dynamics, which 
differ essentially from the one presented and 
which would establish further groups in 
addition to those already dealt with. Merely 
developing a system which is based on 
fractional powers for the sake of argument 
would obscure the issue, if it cannot evolve 
new and essential groups. 

Summarising; a complete set of true non- 
dimensional groups of dynamic similarity 
may be defined by restricting the groups to 
independent variables. This pre-supposes 
one-way processes, which distinguish cause 
and effect.£ Each group is related only to 





t H. Dingle* (page 342) states that no fundamental significance 
=< be claimed for a relationship which does not include fractional 
indices. 

The term(7T—*) is‘according to Dingle just as meaningless as ( Md). 
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one quality. Qualities are dimensionally 
determined by a power of one unit smaller 
than the correlated quantity in a set of tables 
in which the various entities of dynamics are 
systematically arranged with basic magni- 
tudes, mass, length and time. The number 
of terms in the table is limited, as degenerated 
qualities have no physical significance. Con- 
cluding this section it may be mentioned that 
completeness, as interpreted at length in this 
section, may differ in some respect from that 
term which is used when examining axiom 
systems of mathematics and logic. 


ON THE MATHEMATICAL MANIPULATION OF 
NON-DIMENSIONAL GROUPS 


The mathematical manipulation of non- 
dimensional groups appears to be as confused 
as the interpretation of and operations with 
dimensions themselves. N. Campbell* ob- 
serves that almost every proposition about 
dimensions asserted by one writer has been 
denied by a writer of equal competence. 
Diversity of opinion could be narrowed down 
to more acceptable terms by establishing a 
clear distinction between a mere mathematical 
relationship and a physical equation. An 
equation may be mathematically true but 
physically meaningless. An important 
criterion due to H. Dingle* is the necessity 
that a physical relation shall have a meaning. 
He refers to an example of adding magnitudes 
of length and those of time, which is not a 
physically significant one. Any equation is 
meaningless in which every term is not 
expressible in terms of the same magnitude. 
This consideration will be accepted as an 
important postulate. 

Neither E. A. Guggenheim’s’ statement, 
* that we are entitled to multiply together any 
entities, provided our definition of multipli- 
cation is self-consistent and obeys the 
associative and distributive laws,”’ nor G. 
Birkhoff’s! remark, ‘“* The Pi Theorem is a 
mathematical theorem; hence (I say this for 
the benefit of physicists and engineers), it 
has absolute validity,” are acceptable in the 
domain of non-dimensional groups of 
dynamic similarity. Operations of this kind 
give ambiguous results and may have no 
physical significance. 

The problems related to the manipulation 
of non-dimensional groups are even more 
involved by the fact that the groups are pure 
numbers. However, to apply to those 
numbers the common rules of algebra would 
lead to serious confusion. The simplest 
mathematical operation of addition can be 
related to quantities (extensive terms), but 
not to qualities (intensive terms). The 
question arises whether addition is applicable 
to non-dimensional groups? Formally such 
an operation may be accepted as permissible; 
however, the following considerations will 
show that this is not the case, in spite of the 
fact that these groups are pure numbers. 

A simple example which may be related to 
R.=10,000 and F,=0-9 shows that a 
straightforward addition, resulting in a 
numerical value of 10,000-9 is physically 
meaningless. This figure of 10,000-9 does 
not reveal its origin any more. If a process 
is characterised both by a Reynolds number 
and a Froude number, any randomly chosen 
combination of numerical values can result in 
the same figure of 10,000-9. 

Are values related only to one group, say 
the Mach number, additive? The Mach 
number equal to unity refers to a condition 
when the velocity of sound is reached. 
However, the addition: 


11), +11), =2 


has no physical significance. This operation 
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is comparable to a statement that two liquids 
of the same density of unity when mixed 
would result in a density of 2. 

Furthermore, the multiplication of two 
non-dimensional groups of dynamic similarity 
is in general not admissible. This statement 
is easily understood when referring to those 
groups which characterise flow conditions. 
It is known that both the critical Reynolds 
and critical Froude numbers are separating 
distinct regimes of flow. Suppose R,F,= 
6000. The flow conditions may be character- 
ised by 


R,=100,000 (A) ... , . F,=0-06 (a) 
6,000 (A) ... . ; 1:00 (b) 
2,000 (B) 3:00 (c) 
1,500 (C) 4:00 (c) 


wherein (A) is related to turbulent flow and 
(B) is related to the critical or transient state 
(C) is related to laminar flow, (a) is turbulent 
flow, (b) is critical flow, (c) is rapid or shooting 
flow. Assuming the product of R.F,=1000, 
comparable values may be 


R,=10,000 (A) ... Secs a F,=0°-10 (a) 
ie ae «det 0-50 (a) 
500 (C) oa) ti 2:0 (c) 


Both these examples were only given to 
indicate that the multiplication of two non- 
dimensional groups may result in an 
ambiguous product which does not indicate 
truly the regimes of flow and therefore 
present physically insignificant results. It 
should be noted that the numerical values of 
the larger Froude numbers may not be 
realised, or may be incompatible with the 
velocity term of the Reynolds number. The 
examples only indicate the fallacy of mathe- 
matical manipulations. 

The main argument against the above- 
mentioned operations of addition and multi- 
plication are that they lead to results which 
do not indicate any more the physical 
significance of the non-dimensional groups 
involved. This is due to the fact, that 
specific dynamic properties are correlated to 
the various numerical values of the non- 
dimensional groups. Furthermore, some of 
the groups form critical numbers separating 
various dynamic regimes. 

It can be shown on similar outlines, that 
the multiplication with parameter values 
smaller than unity is not permissible, other- 
wise comparatively large values of the non- 
dimensional groups characterising conditions 
well within a predetermined regime may be 
mixed up with terms which are outside this 
particular regime. These short remarks may 
suffice to give a warning against uncritical 
mathematical manipulations of non-dimen- 
sional groups. 

The interesting result of these deliberations, 
is the fact that the non-dimensional groups 
of dynamic similarity cannot be manipulated 
as pure numbers. They do not follow 
generally the usual rules of addition and 
multiplication. Whilst formally such and 
similar operations may be executed, the 
results will have no physical significance, they 
are meaningless and are false statements from 
the point of view of representing the laws of 
nature by mathematical relationship. This 
means that the non-dimensional groups form 
a distinct class of entities, which differs from 
quantities representing extensive magnitudes 
to which addition is applicable. Further- 
more, they do differ from qualities or 
intensive magnitudes, in spite of the fact, that 
these form integral components of the groups. 
At least for some of the qualities “ mixing 
rules’ can be established, which may be 
considered as a kind of addition operation. 

Why do not these numbers follow the usual 
rules of algebra? The reason for this is that 
any values, say, 2-5 or 700,000 have no 
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meaning if they are not related to a specific 
non-dimensional group. 2-5 may be a 
Reynolds number, i.e. a very low one, but 
referring to a Mach number it is compara- 
tively large. 700,000 is quite a common 
Reynolds number, but meaningless as a 
Mach number. However, the gist of these 
numerical values is more far-reaching. They 
have only a meaning if they are related to a 
specific phenomenon, a process plant or any 
dynamic feature. Even this co-ordination is 
not sufficient, as each numerical value of the 
non-dimensional group must be related to 
some coefficient, a dimensionless group of 
dependent variables or the like. As already 
stated, the groups of dynamic similarity are 
the independent variables correlated with 
some dependent variables, in accordance with 
irreversible processes. This explains why, 
in the domain of numbers related to non- 
dimensional groups, those numerical values 
cannot be dealt with like ordinary pure 
numbers. Each numerical value has attached 
to it, so to speak, its own label. 

An inspection of the complete set of groups, 
as presented in Table Il, discloses another 
restriction in the mathematical manipulation 
of the non-dimensional entities. The basic 
law of dynamic similarity requires constant 
numerical values of each of the various groups 
for establishing well defined similar conditions 
and a specific value of the dependent variable. 
Two of the integral components of each group 
(excepting the Mach number with regard to 
the length dimension), which can be varied, 
are the velocity and length terms. Keeping, 
for instance, the Reynolds number constant 
the velocity may be doubled, but the length 
scale halved. The tables reveal that all other 
groups with the exception of the Péclet 
number are incompatible with such proce- 
dures. This means that a phenomenon or 
a plant characteristic which is related to more 
than one of the groups will necessarily result 
in dissimilar dynamic behaviour. This is one 
of the main arguments for excluding most of 
the elementary mathematical operations. 

The investigation presented in the previous 
paragraphs indicate that the basic operations 
of algebra are not applicable to non- 
dimensional groups. Any relationship which 
includes addition, multiplication and powers 
of such groups is, therefore, only a mere tool 
of calculation with no physical significance. 
To extend such empirical relationships to 
other plants or conditions requires a proof 
of the permissibility of such a procedure, 
even when the laws of dynamic similarity are 
fulfilled. Extrapolation of experimentally 
established relationships need even more 
careful consideration and interpretation. A 
reliable answer from experiments can only be 
established by varying the conditions in such 
a way that large ranges of the pertinent non- 
dimensional groups and all parameter values 
are covered. 

From these considerations it follows, that 
with three groups characterising plant 
behaviour, it is essential to analyse and 
represent the dependent variable as a function 
of three independent variables, for instance 
by means of a four-dimensional representa- 
tion. There may be ranges in which ail the 
three variables are more or less of equal 
significance. Extending the investigation over 
large ranges of each of the variables may 
reveal other regimes in which only one of the 
groups is predominant. Systematic investi- 
gations of process plant behaviour on those 
lines are still badly lacking. Many authors 
have lumped the various non-dimensional 
groups together or have interrelated them 
by mathematical manipulations contradict- 
ing ‘the ” above-given outlines. Therefore 
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the available information on this subject 
makes it rather cumbersome to disentangle 
the various influencing factors and to present 
them in a correct way. Further progress 
can obviously only be achieved, if each non- 
dimensional group of the complete set is 
defined regarding its integrating parts. At 
present there is no general agreement on 
those points. 
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Gas Content of Steam and Boiler 
Feed Water 


By W. B. BARTLEY* and E. MOULT* 


HE gases in boiler feed water and its 
steam are said to be CO, and NH,. Since 
the concentrations are very small, the deter- 
mination by titration methods needs to be 
carefully done, and the problem of taking 
samples in such a way as to avoid dissolving 
further gas is difficult. As far as electrical 
power station instrumentation goes, the 
quantity of these gases has been inferred 
either by the pH value of the boiler feed 
water as a continuous record, or as the differ- 
ence in conductivity of the steam condensate 
before and after degassing ; this last measure- 
ment is conventional (e.g. Evershed and 
Vignoles measurement of conductivity by 
the “‘ Dionic”’ water purity meter in con- 
junction with a Straub degassing condenser). 
The existence of heat exchangers between 
the CO, coolant and the low-pressure steam 
in nuclear power stations in modern times, 
causes the measurement of the gas content 
of the steam to have a new significance, as 
an indicator of leakage across the heat 
exchanger, and demands a continuous and 
reliable record of the CO, content of the 
steam. An investigation of the practical 
difficulties of the measurement has led us to 
carry out tests on a conventional power 
station of fairly recent design, and we were 
fortunate enough to obtain permission to 
work in the Brunswick Wharf power station 
in London. Although in the normal case 
the measurement of the CO, content of 
boiler feed water might prove to be of greater 
interest than its measurement in steam, the 
experiment was made on steam, because of 
the nuclear power station angle, with the aid 
of a Straub degassing condenser kindly lent 
by the power station. This involved working 
with CO, at a level alleged to be of the order 
1 part CO, by weight in 10° parts water. 

The system is simple enough with the aid 
of an infra-red gas analyser for CO, since a 
reliable continuous record can be so obtained 
working with volume concentrations in air 
of tens of parts in 10°. The steam to be 
measured is condensed and reboiled in the 
degassing condenser, and the liberated gases 
are collected from the condenser atmosphere 
by scavenging the upper part of the column 
with a stream of CO,-free air, and passing 
this continuously through the infra-red 
analyser. 

The diagram (Fig. 1) shows the experi- 
mental arrangement. It will be seen that it 
is necessary to cool the scavenging air stream 
which issues from the degassing condenser, 
to prevent condensation in pipelines, and 
that this procedure results in the air stream 


® The Infra Red Development Company, Lid., Welwyn Garden 
City, Herts. 








to be measured containing the vapour 
pressure above the condensed water. The 
error resulting from the humidity level of the 
air is removed by making the CO, determina- 
tion differential in the infra-red analyser, 
which is *‘ double beam.” For this purpose, 
a reference air stream which is also in contact 
with the condensed water, is passed through 
the other side of the double beam system 
and the response of the CO, recorder resulting 
from water vapour is automatically balanced 
out of the measurement. By means of a tap, 
immediate check of the balanced, or zero, 
condition of the analyser can be made by 
by-passing that part of the air circuit which 
passes through the degassing condenser. 
Owing to the fact that these degassing con- 
densers tend to “ bump” when at optimum 
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Fig. 1—Experimental arrangement for determining 
CO, content of power station steam 


degassing adjustment, a rubber bag is used to 
smooth out pressure variations which prevent 
easy measurement of flow rate and may 
possibly break the water seals at extreme 
conditions. 

The valuable property of the Straub 
degassing condenser which is used in these 
experiments is that a constant weight of 
condensate per unit time is produced. Thus, 
if the flow of scavenging air is also constant, 
there is direct proportion between the weight 
of CO, in the steam and the volume con- 
centration in the air. In the condenser used 
here, the condensate amounts to 350 ml. per 
minute. If the CO, present is 1 part in 
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10,000,000 by weight, the amount liberated 
per minute is 350 x 10-7 grammes per minute, 
which is equivalent to 35010? x22-4/44 
litres per minute=178-10~7 litres per minute. 
Thus | part of CO, in 10’ by weight is shown 
as approximately 18 p.p.m. by volume with 
scavenging at | litre per minute. The scale 
chosen for -the analyser, a normal SB/K 
null-balance indicator, shown in the illustra- 
tion (Fig. 2), was 0 to 100 p.p.m. CO,. 

In a power station with very good steam, 
the amount of CO, might be one order less 





Fig. 2—SB/K null-balance indicator used in the 
experimental determination of the gas content of 
steam 


than this, so that in this experiment a flow 
rate of 200 ml. per minute of scavenging 
air was used. Thus, | part of CO, by weight 
in 10° appears as 18 x 10-' x 1000/200, or 9 
p.p.m. 

An advantage of the measurement itself 
is that the equipment can have a wide range 
of sensitivity. Since the flow rate of CO,-free 
air determines the volume concentration read, 
and since the sensitivity of the infra-red 
analyser can be as high as 50 parts in 108 
for full-scale deflection, it is possible to work 
conveniently with a full scale of 3 parts by 
weight of CO, in 10%. This would correspond 
to a flow rate of 100 ml. per minute; but it 
would be quite convenient to use 3000 ml. per 
minute, thus giving a reduction in sensitivity 
of thirty times. Also, the infra-red analyser 
can be constructed conveniently with a second 
range of one-tenth of the sensitivity of the pri- 
mary range, so that in all, the least sensitive 
full scale of the equipment could be approxi- 
mately 1 part CO, by weight in 10°. 

The scale used in the Brunswick Wharf 
experiment was a linear one of 0 to 11 parts 
CO, by weight in 10° water. Some small 
problems in the scavenging air arrangement 
and the cooling of the gas had first to be 
solved, but the final stage was to carry out a 
continuous measurement over a period of 
forty-eight hours. Unfortunately, the infra- 
red gas analyser available was not fitted with 
a recorder, and so results were taken by a 
frequent reading of the indicator. Over the 
two days the CO, concentration varied 
approximately from 1-8 to 2-1 parts in 108, 
but no attempt was made to correlate values 
with any other condition in the power station. 

The experiment of applying the method 
to determination of the CO, in the boiler feed 
water has not yet been carried out, but it will 
be clear that the only variation required is a 
satisfactory degassing unit. 

We are grateful to the London Division of 
the Central Electricity Generating Board and 
Mr. J. R. Ambrose for allowing us to conduct 
this experiment at Brunswick Wharf power 
station. We also thank Mr. Duncombe for 
his practical help, and Mr. Crumley (Ever- 
shed and Vignoles, Ltd.) for his advice and 
assistance in the experiment. 
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Flexible Oil Barge 


Work on the development of an idea for flexible barges began in 1956 and, after 

tank testing a small model, a larger unit was built and tested in inland waters and 

at sea. Based on the results obtained, *‘ Dracone D.1,” having a diameter of Sft, 

a length of 100ft and a deadweight of about 40 tons, has been constructed and is 
now being demonstrated before undergoing a series of commercial trials. 


T was in the autumn of 1956 that Professor 

W. R. Hawthorne, Sir Geoffrey Taylor 
and Mr. J. C. S. Shaw, M.A., of Cambridge 
University, first considered the idea of flexible 
barges, and since then they have devoted 
considerable time towards solving the theo- 
retical problems posed by floating a flexible 
skin, containing oil, in water. These prob- 
lems were analysed and the static stresses 
evaluated and it was considered that these 
could be withstood by existing fabrics. 
With this as a starting point, a model of 
some 9in diameter and 16ft in length was 
made and both its drag and behaviour when 
towed were determined by tests in the ship 
tank at the National Physical Laboratory. 
Apart from questions of frictional resistance, 
it was noted that the model, with its length 
to breadth ratio of over 21 to 1, may snake 
in the water and that means must be evolved 
to prevent this. 

A larger model, 3ft diameter by 67ft long 
and having a capacity of 10 tons, was ready 
by the spring of the following year and 
successfully tested in the River Great Ouse. 
The results were sufficiently promising for 
the company, Dracone Developments, Ltd., 
to be formed and sponsored financially by 
the National Research Development Cor- 
poration, which was set up by the Board of 
Trade for the specific purpose of securing 
the development of inventions in the public 
interest. Early results were confirmed by 
additional trials in Harwich harbour and in 
the North Sea, when the model fulfilled 
predictions under a wide variety of weather 
conditions. The tests provided the oppor- 
tunity to develop a method of preventing 
yawing and snaking at the cost of a small 
increase in drag, while it was found that 
ramming the bank at a speed of Sft per 
second did no damage, the shock being taken 


by the nose and transferred to the fluid. 
Other trials showed that the model could be 
turned in less than its own length by forming 
a vertical fold which travelled lengthwise. 

Research into constructional methods and 
the production of suitable skin materials 
resulted in the building of the first com- 
mercially operational *‘ Dracone.”’ This has 
a diameter of 5ft, a length of 100ft, and a 
capacity of 10,000 gallons and is constructed 
on the stressed skin principle, the skin being 
5/,.in thick and consisting of a woven nylon 
fabric having each surface coated with 
synthetic rubber. Over 200 Ib of fabric, 
which has a strength of approximately 
600 Ib per inch width, is used and provides 
the mechanical strength, while the remainder 
of the total weight of 2300 lb is accounted 
for by the rubber. This seals the fabric, is 
abrasion-resistant, and resists attack of oil 
or petrol cargo internally and of sea water 
and sunlight externally. The ends of the 
‘** Dracone *’ are faired, and towing and hose 
pipe connections are fitted at bow and stern, 
while eyes are fitted for attaching mooring 
ropes, buoys, floats and navigation lights: 
An Avery Hardoll self-sealing, quick-acting 
hose connection for filling and emptying 
through a 4in hose is fitted at the stern and 
there are also connections for measuring 
internal pressure. 

When empty, the “ Dracone”’ is wound on 
to a large floating reel, in the form of a 
squirrel cage 9ft long by Sft in diameter, for 
the purposes of transport. If required, the 
** Dracone’””’ can be folded into a packing- 
case for journey by air. 

On Thursday of last week we witnessed 
some trials of the “‘ Dracone D.1,” which 
has been manufactured by P. B. Cow and 
Co., Ltd., and has been afloat for more than 
500 hours. The cargo consisted of 10,400 





Turning trials showing the manoeuvrability of ‘‘ Dracone D.1” 
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gallons of kerosene of 0-796 specific gravity 
and weighing 37 tons, which completely filled 
the barge, leaving no air space. This latter 
is an essential condition, particularly with 
regard to avoiding any risk of fire. A 
60 h.p. launch towed the barge, which had a 
freeboard of about 10in, at speeds ranging 
up to 54 knots and carried out a number 
of turns which demonstrated how the 
‘“* Dracone”” kinks to follow the course of 
the launch and, hence, its manceuvrability. 
Our illustration is of the flexible barge being 
turned and shows the kink which is formed 
in the skin. The barge was boarded from a 
dinghy and later the cargo was pumped into 
a coastal tanker, using the non-spill Avery 
Hardoll connector, and the barge reeled up 
on to a floating reel. The partly unloaded 





Partly unloaded barge being rolled on to floating reel 


barge can be seen in our illustration being 
rolled on to a floating reel. While this 
operation was under way the opportunity 
was taken to view a small exhibition which 
included the first model of 9in diameter and 
16ft long, and also “* Draconella,” a model 
3ft in diameter and 67ft long which weighs 
200 Ib and carried 10 tons of alcohol during 
research tests performed by the Engineering 
Laboratory at Cambridge. 

It is understood that the skin of ** Dracone 
D.1”’ has a bursting stress of about 25 Ib 
per square inch, a figure which is considered 
to provide an adequate margin of safety to 
meet the head set up by towing through 
waves and causing undulation. This dynamic 
head is considered to be approximately five 
times the static head as measured by the 
wave height. 

Development work is continuing, and it is 
hoped to commence trials using the barge 
commercially under natural conditions in 
inland waterways. Trials at sea, which will 
be fully instrumented, are also planned to 
take place at an early date, while research 
into the behaviour among waves has been 
put in hand already. Furthermore, in 
anticipation of commercial developments, a 
manufacturing schedule for **‘ Dracones ” of 
the size seen on trial has been prepared and 
a second model is now under construction. 
From the economic standpoint, it is felt that 
the units are suitable for the transport of 
liquids lighter than water, since only low 
towing power is required, and they can be 
returned easily by road, rail, sea or air. 
Further, there is reason to believe that the 
capital involved and the operating costs will 
be considerably lower than conventional 
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barges, particularly since the deadweight is a 
very high proportion of the displacement, 
and the units will have a high ratio of avail- 
ability. However, in considering the capital 
cost, it must be taken into account that the 
present design life is five years, although this 
may be greatly extended. 

Future development includes a “* Dracone ” 
to carry 300 tons, for which plans are in 
hand, the woven nylon fabric for the skin 
having a strength of 2000 Ib per inch width, 
while a larger unit of 1100 tons deadweight is 
also envisaged. The accompanying table 
gives provisional data for three sizes of 
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“* Dracones,”’ the specific gravity of the cargo 
being assumed as 0°85. 


“ Dracone”’ Data 


! 
s | 10 15 





Diameter, feet ’ 
Length, feet ... .. | 100 200 300 
Capacity : 

Imperial gallons .| 10,000 | 75,000 | 270,000 

Wee) or sus 40 300 | 1.100 
Draught : 

Maximum, feet ... } 4 | 8 | 12 

Normal, feet , | 3-5 7 10-5 
Maximum economical speed, knots! 7 10 12 
Drag : | 

At economical speed, pounds 800 6,000 19,000 

At 7 knots, pounds | 800 | 2,000 3,500 
Weight empty, tons rae" | 4 8 





The Montreal Power Conference 


No. 


I 


The World Power Conference held a sectional meeting in Montreal from September 
7 to 11. The meeting was characteristically international in character and was 
attended by over 1000 delegates ; its theme was “* economic trends in the produc- 
tion, transportation and utilisation of fuel and energy.” Here a brief account is 
given of the scope of the technical work of the conference, and the first major 
section of that work, which was devoted to hydro-electric engineering, is reviewed. 


AST week we published in our leader 

columns some comments on the Cana- 
dian sectional meeting of the World Power 
Conference, which was held in Montreal from 
September 7 to September 11. Here we 
review briefly the technical work of the con- 
ference, touching on each of the main subject 
headings into which it was divided. The 
general theme of the conference was “ eco- 
nomic trends in the production, transporta- 
tion and utilisation of fuel and energy.” 

The organisation. of the discussions fol- 
lowed the usual practice for these confer- 
ences. The papers in cach group were 
reviewed in a general report, and the general 
reporter introduced and summed up the 
discussion. The papers were grouped as 
follows :— 


Section A: Production of Hydraulic Energy. Al, System 

Planning (thirteen papers); A2, Design and Operation (seven 
); A3, General (thirteen papers). 

Section B: Production: Thermal Energy. BI, Coal (twelve 
papers); B2, Oil and Gaseous Fuels (thirteen papers) ; B3, 
Nuclear Energy and Nuclear Fuel (twelve papers) ; B4, Genera- 
tion, Conventional Fuels (System Planning) (fifteen papers) ; 
BS, Generation, Conventional Fuels (Design and Operation) (six 
papers). = 

Section C : Production ; Other Sources (two papers). 

Section D Transportation: Electsic Transmission (ten 

rs). 
as E: Transportation : Rail, Water, &c. (five papers). 
Section F : Transportation : Pipeline (four papers). 
Section G: Utilisation : Industry and Commerce (eighteen 


e- > H : Utilisation : Farm and Residential (ten papers). 
Section 1: Utilisation : Transportation (four papers). 
Section J: Utilisation: Utility Financing and Tariffs (three 

The three subdivisions of Section A were 
discussed on Monday, September 8, together 
with Sections BS and C. The remainder of 

Section B was discussed on the Tuesday, 

“ Transportation ” on the Wednesday morn- 

ing, and “ Utilisation” on the Wednesday 

afternoon, and the following morning. An 
opening session was held on Sunday, Sep- 
tember 7, and a closing session on the Thurs- 
day afternoon. There was a full programme 
of social events in the evenings, and of 
ladies’ outings and visits to neighbouring 
sites of engineering construction during the 
days that the conference was in session. 

Post-conference tours, lasting from one to 

four days, were undertaken by many of the 

delegates. iam 

In the ensuing description, Sections B4 
and BS, which overlapped to some extent, 
have been grouped together. The Sections 

D, E and F relate to the transport of fuel, it 

may be mentioned, whereas Section I relates 


to the utilisation of fuel in the industry of 
transport. 


HyYpDRO-ELECTRIC POWER 


The three subdivisions of Section A 
included thirty-three papers, so the various 
aspects of hydro-electric generation received 
more emphasis than any other topic before 
the conference. In the first session, the tone 
of the discussion was set by the general 
reporter who suggested for discussion (1) how 
Should the development of a country’s 
hydraulic potential be planned so that the 
less economic sites are developed along with 
the more economic ones ? (2) how should 
hydraulic, thermal and nuclear plants be 
fitted into an overall plan to supply a grow- 
ing load economically ? (3) what amount of 
over-development of hydraulic resources is 
economically justified in a mixed hydro- 
thermal system ? and (4) how can the 
economic advantages of pumped storage be 
clearly demonstrated ? 

In countries where the load demand is 
outstripping the water power resources, the 
general tendency is to employ a lower load 
factor and correspondingly more powerful 
plant for selected hydro-electric stations— 
that is stations where the flow can be regu- 
lated—and to let thermal stations take over 
part of the base load. The emphasis thus 
placed on storage can be judged from the 
following figures, given during the discussion. 
G. Bardon (France) compared values of 
various classes of energy given in various of 
the paper as follows: base hydro-electric, 
6500 hours use, |; hydro-electric energy from 
schemes with weekly storage 1:5; and 
from alpine schemes with seasonal storage 
2°5 to 2:7; peak energy about 1000 hours 
use, 3 to 3-5. C. Marcello (Italy) concluded 
that peak energy was worth three times base 
energy ; day energy was worth twice night 
energy ; winter energy was worth three 
times summer energy; and energy from 
seasonal storage was worth four times run- 
of-river energy, at least for Italy. 

A radically different solution was however 
set out by T. Ingledow (Canada) who des- 
cribed a power system in British Columbia. 
Here, run-of-river schemes predominate and 
the power which can be generated for most of 
the time is considerably in excess of the 
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dependable capacity for the minimum month 
of the year, and for the minimum year over 
a ten-year period, these minima dictating the 
“firm” power. This secondary energy is 
being “‘ firmed up,” as the author expressed 
it, by installing two peak-load gas turbine 
power stations. A completely unattended 
station of 1OOMW capacity is due to go into 
operation this year at Port Mann in British 
Columbia. Four 25MW gas turbine sets 
are installed in this station, and it is con- 
sidered that they offer substantial economic 
gain, as compared with conventional steam 
plant, for duty of this kind. 

Many other examples were given of the 
integration of plants of different kind in the 
power systems of various countries. One 
of the factors stressed in the discussion was 
the importance of interconnection, and two 
papers (both in French) explored analytical 
approaches to system planning. 


PUMPED STORAGE 


The foregoing considerations of the chang- 
ing role which hydro-electric power is likely 
to play in many power systems also drew 
attention to the value of pumped storage. 
Here again, the advent of nuclear power is a 
major factor encouraging pumped storage 
schemes. The Blaenau Ffestiniog pumped 
Storage scheme in Wales was described in 
a paper by Booth and Kennedy, and the 
economic criteria of its design were dis- 
cussed. The differential costs of generation 
incurred in the system as a whole with 
pumped storage installed as an alternative to 
an equivalent capacity of new coal-fired base 
load plant were compared. The financial 
advantage of the pumped storage scheme was 
due mainly to its lower capital charges, it 
was pointed out, and, to a lesser extent, to 
savings accruing from the replacement of 
coal-fired plant for emergency duty. These 
savings will be partially offset by the loss of 
coal cost savings which would have been 
secured by the installation of the alternative 
high merit coal-fired plant, though this factor 
will decrease in importance throughout the 
life of the scheme. 

An economic appraisal of the first peak- 
load pumped storage scheme in North 
America, the Ontario Hydro-Electric Power 
Commission’s scheme at Niagrara, was 
also given, in a paper by M. Ward. The 
economic background here is entirely differ- 
ent, and is governed by the Niagara diversion 
treaty. The comparison which the author 
gave between the costs of this scheme and 
an alternative thermal-electric installation 
showed a 33 per cent saving over the latter. 

An interesting problem arose in ascertain- 
ing the capacity of the storage reservoir of 
this scheme, and the paper showed that there 
was no economic justification for increasing 
the storage by 5000 acre feet (the useful 
capacity is 15,500 acre feet). The storage 
now available is sufficient to meet the day- 
time peak load by pumping the night before, 
in the early years of the scheme. As the 
system loads grow the function of the pumped 
storage scheme will tend towards meeting 
short-period peaks in the system, since the 
night-time load will then have grown suffi- 
ciently to utilise the full night-time diversion 
of water in the Niagara power stations and 
the need for transferring energy from night to 
day will have disappeared. 


HYDRAULIC MACHINERY 


The Niagara pumped storage scheme 
attracted interest, however, not so much 
by its general conception and design as by 
the novelty of its pumping and generating 
sets, which are driven by the reversible 
Deriaz pump/turbine. This machine was 
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first described at the Vienna conference and 
has been described in these columns on two 
occasions (THE ENGINEER, July 6, 1956, page 
13, and January 17, 1958, page 106). The 
economic advantages claimed for it were 
expounded at the conference in a paper by 
P. Deriaz and J. G. Warnock. These authors 
drew attention to the “ flattening’ of the 
efficiency curve of a Francis machine by the 
introduction of variable pitch blades, thus 
giving a higher efficiency over a wider range 
of loads, just as the Kaplan turbine has a 
flatter curve than a fixed-blade propeller 
turbine. The first machines at Niagara were 
installed about a year ago, and the authors 
stated that anticipated performance had been 
achieved, and expressed optimism about the 
future—‘ the versatility and flexibility of 
performance which characterise this machine, 
will, it is believed, show better overall 
economic performance than was anticipated 
from the original studies using the limited 
duty cycles of more classical machines.” 
The upper limit of head for the Deriaz pump/ 
turbine has not yet been ascertained, and will 
depend on development work ; during the 
discussion at the conference, Mr. Deriaz 
showed a drawing of a machine of 100,000 
h.p. for operation in the 200ft to 240ft range 
of heads. 

The United States is also to have a pumped 
storage scheme on its side of the Niagara 
River, and here, we understand, reversible 
pump/turbines will also be installed, but they 
will be fixed-blade Francis machines. The 
line of development here follows the machine 
of this kind already installed at Hiwassee, 
one of the T.V.A.’s plants, and at the Flat 
Iron plant of the Bureau of Reclamation. 
It is claimed for this type of machine that it 
has proved satisfactory in performance, and 
the simplicity of its design and operation is 
an economic incentive to the development of 
pumped storage. 

One other development of this kind was 
reported in some detail at the conference, 
namely, the use of a multi-stage centrifugal 
machine as either a pump or a turbine. A 
paper by the Swiss author Lavanchy describes 
this work, which included the measurement 
of efficiency curves for the three-stage, 
double-flow pump of lIOMW capacity 
installed at Pragnéres, in the Pyrenées, 
operating as a pump and as a turbine. Con- 
siderable advantage is expected from the 
development of such multi-stage pump, 
turbine machines, which may run at two 
speeds, according to the mode of operation. 

Several other important developments in 
the design of hydraulic turbines were 
reported. Nilsson, of Sweden, gave details 
of the large machines, claimed to be the 
largest in the world, now in operation at the 
Stornorrfors station. Three 130MW generat- 
ing sets are installed. Each turbine operates 
under a head of 73m and with a nominal 
flow of 200 cumecs ; the maximum output 
is 10 per cent above the rated figure of 
130MW, and each turbine is a Francis 
machine with a stainless steel welded runner. 
The use of new alloys for turbines was also 
discussed, particularly the use of high-tensile 
steel for the stressed plate steel components 
of a hydro-electric station, and the use of 
stainless steel to reduce maintenance. 

The so-called “bulb” or “tubular” 
turbines also attracted interest. An economic 
assessment of the development of a tidal 
power project was given by the French author 
R. Gibrat, who described the Rance scheme 
by way of illustrating his arguments. He 
stressed that a constant power output was 
not the aim of the scheme, but rather the 
achievement of an overall economic plan, 
which depended on the market for electrical 
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power and in which peak load power, 
guaranteed power output, and annual pro- 
duction of power were the critical terms. 
The eight basic stages of the plant made 
possible theoretically 3 x 10* different cycles 
of operation over a two-week period. The 
design of the  horizontal-shaft “ bulb” 
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generating sets was sufficiently flexible to 
vary the operation as the overall economic 
appraisal dictated. The Swiss author Pfen- 
ninger described a “ tubular” turbine—that 
is, a horizontal shaft machine with a sub- 
merged generator upstream of the turbine—as 
built twenty years agoand as developed to-day. 


(To be continued ) 


Molybdenum Disilicide for High 
Temperature Sliding 


By G. W. ROWE 


HE lubrication of surfaces at high tem- 

peratures is nowadays of considerable 
importance. Low friction is usually desir- 
able, but for many technical applications it is 
more important to prevent seizure, which may 
seriously damage expensive materials and 
equipment, than it is merely to save power by 
reducing friction. Oxidation resistance may 
also be a major factor. Molybdenum has a 
high melting point (2600 deg. Cent.) and is 
thus potentially useful as a high-temperature 
metal, but it oxidises rapidly in air. In 
vacuum or inert atmosphere the friction of 
clean molybdenum is high even at room 
temperature, and at elevated temperatures 
complete seizure occurs. It has been shown 
that good lubrication can be obtained in 
vacuo by depositing a film of molybdenum 
disulphide on the surfaces (Bowden, F. P. 
and Rowe, G.W., THE ENGINEER, November 
8, 1957). Such films are effective at tem- 
peratures up to 800 deg. Cent. in vacuo, or 
preferably in hydrogen sulphide gas, but 
they oxidise rapidly at a moderate temperature 
in air. 

It is well known that molybdenum can be 
protected from oxidation by a molybdenum 
silicide coating, which permits molybdenum 
filaments to be used in air at temperatures 
up to 1700 deg. Cent. The present experi- 
ments were conducted with sintered MoSi, 
bars supplied by the Climax Molybdenum 
Company, and with MoSi, coatings formed 
on pure molybdenum by vapour deposition 
(Beidler, E. A., Powell, C. F., Campbell, 1. E. 
and Yntema, L. F., Journal Electrochem. 
Soc. 98, 1951, page 21). To establish repro- 
ducible conditions the sintered bars were 
first heated to 1100 deg. Cent. in a high 
vacuum (10-* microns). When the specimens 
were cooled to room temperature it was 
found that, in contrast to the behaviour of 
metals, the friction of molybdenum disilicide 
was not very greatly influenced by this out- 
gassing treatment. The coefficient of friction 
was u=0-7, which may be compared with 
that of clean molybdenum »=2-0, or of 
outgassed graphite 10-6, under the same 
conditions. The friction was unaffected by 
the presence or absence of oxygen, water 
vapour and fatty acid vapour, and remained 


- roughly constant as the temperature was raised 


to about 700 deg. Cent., either in high vacuum 
or in air. At higher temperatures the 
material becomes more ductile and a higher 
friction was recorded, reaching »=1-4 at 
1100 deg. Cent. in vacuo, but seizure still did 
not occur. At about 900 deg. Cent. in air a 


change in the friction occurred, probably due 
to formation of a skin of silica on the molyb- 
denum disilicide. The friction rose rapidly 
with temperature above 950 deg. Cent. and 


at 1100 deg. Cent. it was about u=1-2 but 
again seizure was avoided and no serious 
damage could be seen in the sliding track. 
Prolonged sliding at 1000 deg. Cent. in both 
directions over the track reduced the friction 
considerably. 

The specimens for the coating experiment 
were two rods of spectroscopically standard- 
ised molybdenum. These were first outgassed 
and showed the usual high friction at room 
temperature. They were then heated to 
various temperatures in a stream of silicon 
tetrachloride and hydrogen to form a silicide 
coating. (Beidler, E. A., Powell, C. F., 
Campbell, I. E. and Yntema, L. F., loc. cit.) 
A thick coating was formed after heating to 
1060 deg. Cent. for one hour but protective 
coatings could be formed at temperatures as 
low as 750 deg. Cent., probably because of 
the active nature of the cleaned molybdenum 
surface. The friction measured at room tem- 
perature after treatment at 1060 deg. Cent. 
was »=0-80. It has been reported (Powell, 
C. F., Campbell, I. E. and Gonser, B. W., 
“Vapour Plating,” John Wiley, 1955, page 
125), that more uniform coatings are obtained 
by a diffusion process which occurs if the 
specimens are heated in hydrogen at 1100 deg. 
Cent. This treatment had some effect on the 
friction, which was reduced to p=0-62. 
When the specimens were exposed to the 
air the friction was found to be n=0-66, and 
this value remained sensibly unchanged as 
the specimens were heated in air at 
various temperatures up to 700 deg. Cent. 
Above this temperature the friction rose 
rapidly. 

These experiments suggest that MoSi, 
does not itself seize during sliding at high 
temperatures but maintains a steady though 
rather high friction. It is not seriously 
damaged by high temperature sliding. Films 
of MoSi, can protect molybdenum sliders 
from seizure and from oxidation so that 
sliding is quite feasible at temperatures up 
to 700-800 deg. Cent. in vacuum or in air. 
The coating is self-protective in air since a 
thin film of silica forms rapidly if the coating 
is damaged. Indeed, it is found that the 
friction actually falls slightly as sliding 
proceeds. 

The anti-seizure property of these coatings, 
combined with their oxidation resistance, 
may be valuable for moving parts inside 
furnaces and also for hot-working tools. 
Since molybdenum disilicide is not attacked 
by liquid sodium the coatings may also be 
of use in high temperature heat-transfer 
systems. 

I should like to thank the chairman of 
Tube Investments, Ltd. for permission to 
publish these results. 
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LETTERS AND LITERATURE 


RAILWAYS INTO ROADWAYS 

Sir,—Your correspondent, J. E. Allen 
(September 12), has raised some points which 
should not remain unanswered. It is con- 
ceded that the rolling resistance of a pneu- 
matic tyre on a modern road surface is 
slightly less than twice that of steel on steel, 
but this disadvantage is more than counter- 
balanced by the fact that the dead load/pay- 
load ratio is even greater. A passenger 
train, including the prime mover, weighs 
approximately 1 ton per passenger seat, 
while a motor-coach weighs approximately 
5 cwt per passenger. Again, the average 
goods train weighs well over twice its pay- 
load, while the modern heavy lorry often 
carries twice its own weight. I understand 
that all the main roads in the country (the 
““ A” roads) are a direct Ministry respons- 
ibility and therefore the rates do not contri- 
bute to their upkeep. It is a strange argu- 
ment, indeed, therefore, to suggest that road 
vehicles are not paying their whack when 
the cost of petrol and Derv is half tax, while 
a large proportion of the licence revenue 
goes to the general exchequer. 

No ; the underlying reasons why B.R. are 
finding it increasingly difficult to compete are, 
in the writer’s view, the following : 

(1) The cost of maintenance of a modern 
road, once laid, is something of the order of 
one-tenth that of an equivalent railway track, 
on top of which the manning of all the signal- 
boxes twenty-four hours a day is far higher 
than the policing of an equivalent road 
system. 

(2) Owing to the small size of this country, 
the average haul is only 50 miles or so and 
it is, therefore, almost ludicrous to collect 
at one end and deliver at the other, goods 
which could be delivered direct. Even with a 
commodity like coal, ideally suited to bulk 
transport, it is interesting to note that the 
gas industry reluctantly admits that 3,500,000 
tons of coal is now delivered to gas works 
by road “* because they are forced to seek 
reductions in costs.” The great development 
of piggy-back systems in North America 
proves that for long hauls the railways still 
have advantages, but it has been found that 
the system is uneconomic below 300 miles, 
which puts it out of court for this country. 
British Road Services are continually taking 
traffic away from rail and, ironically enough, 
their very satisfactory profits are providing 
revenue to the State and (being owned by 
the B.T.C.) are significantly reducing the 
deficits of that organisation ! 

Modernisation of the railways will not be 
a solution, for a small country like ours. 
The French railway system is a living example 
of this contention. With massive American 
help, the system has already been largely 
modernised and I think all would agree that 
it is a very fine system. However, the cold 
fact remains that for 1957, with a straight 
subsidy of £90,000,000, it “‘earned” a 
deficit of £23,000,000 ! 

(3) With a rising standard of living and a 
greater distribution of wealth, an ever higher 
proportion of the population will reach the 


stage where it wishes to acquire its own means 
of transport. However much the present 
owners of motor vehicles may deplore this 
development, it is an undoubted fact and we 
cannot put the clock back. 

At the present time, taking both goods 
and individuals into account, the railways 
are carrying from one-quarter to one-seventh 
of the total transport of the country, the 
wide variation in the estimates resulting from 
the point of view of the investigators! It is 
clear that in future we shall become increas- 
ingly short of road routes, while virtually 
sterilising a superb ready-made system of 
routes on which we shall have spent £1500 
million for carrying one-seventh of the 
transport of the country ! 

A word on imported fuel supplies. The 
modernisation programme of the railways is 
largely based on dieselisation, so we shall be in 
the same position whether we keep the rail- 
ways or not. London Transport is about to 
embark on converting their silent, fumeless, 
trolley-bus routes to diesel buses, a highly 
dubious procedure, from the public point of 
view, but nobody seems to care, and economics 
has forced the issue. Why should railway 
electrification prove any more economic ? 
If tax on home-produced motor fuel was 
reduced and the processing of small coal, 
now in over-supply, into gas and liquid fuel 
encouraged thereby, we could build up a 
useful addition to our imported supplies. I 
need hardly say that I could not agree more 
with Mr. Allen’s last suggestion. 

D. F. C. Vosper 

Llandovery, 

September 15, 1958. 


Sir,—I should be reluctant to use the 
figures about rush-hour traffic at London 
Bridge, which you were so good as to publish 
in your issue of August 29, to deduce the 
seating capacity of all the down trains using 
that station in the twenty-four hours of a 
normal weekday. Based on_ recorded 
observations the seating capacity of the 
eighty-six trains calling at, or starting from, 
London Bridge in the peak hour, 5.0 to 
5.59 p.m., is about 70,700, equal to 1768 
forty-seater motor coaches running at two- 
second intervals. 

It is often assumed that every rush-hour 
train is packed, but actually there are con- 
siderable differences between various services, 
between trains on those services, and even 
in the trains themselves. It is not unusual 
to see trains lightly loaded in front, well 
loaded in the middle, and packed in the rear, 
due largely to passengers allowing themselves 
only the narrowest margin of time in which 
to catch their train. 

I used London Bridge as a daily traveller 
for over thirty years. I never had any reason 
to complain of the service or the accommoda- 
tion, and although that terminus may not be 
ideal it always seemed to me to fulfil its 
purpose well enough. Two familiar trains 
on my homeward journey were those now 
leaving at 5.2 p.m. for Eastbourne and Sea- 
ford, and 5.5 p.m. for Littlehampton via 


Hove, both booked to run fast to Haywards 
Heath (373 miles) in forty-three minutes. 
Both are twelve corridor formations of 
““ express ” stock with toilet and refreshment 
facilities, providing 1234 seats. I imagine 
that a convoy of thirty-one motor coaches 
running non-stop to Haywards Heath at 
52 miles an hour would be a very interesting 
sight. 

G. T. Moopy 

Tulse Hill, 
September 18, 1958. 


Sir,—I hesitate te throw my trivial two- 
penn’orth into such a discussion as this has 
now become, but there are figures in Brigadier 
Lloyd’s letter in your issue of September 12, 
which I cannot reconcile, and I would be 
glad to have the missing factors pointed out 
to me. 

The difficulty lies in the statement that 
17,000 vehicles per hour could operate on a 
ten-lane road. If some of the lanes were 
two-way, this peak could be carried by, say, 
six ; ie. : 2833 vehieles per hour, per lane. 
This involves a time-interval of 1-27 seconds, 
and a distance-interval of 1-27vft, at vft 
per second. 

This distance-interval is also composed 
of : 

(i) The length of the coach, 36ft. 
(ii) The “reaction ’’ distance, 0-4 secs 
at vft/sec. 


9 2 
a = 


= : v v 
(ii) The braking distance Yj or 5H at 
78 per cent efficiency. 


Hence we have : 


ee 
1-27v=36+0 w+ 


Transposing, and tidying-up, we have : 
0-02v?—0-87v+36=0 . (15) 


The roots of this equation being imaginary, 
the specified conditions are impossible in 
practice. The proposed flow-density con- 
flicts with the safety limits. 

By a simple differentiation, we see that the 
maximum safe flow attainable is 10,335 
vehicles per hour on the six lanes, this being 
a time-interval of 2-09 seconds, at a speed of 
42-43ft per second (28-9 m.p.h.). The 
clearance, nose to tail, would be 53ft ! 

We seem to have confirmed Mr. Dahl’s 
contention, in the same issue, that the full 
benefits can only be realised when the vehicles 
are coupled and guided. 

F. DORMAN Byers, 
B.Sc., A.M.I.Mech.E., M.LN. 
Clacton-on-Sea, 
September 18, 1958. 


(la) 


RAILWAYS INTO ROADWAYS 

The discussion in this correspondence has 
come full-circle round. Points are being raised 
by new correspondents which were raised 
some weeks ago by others. No further cor- 
respondence will be published unless we are 
satisfied a materially new point is being 
made.—Ep., THE E. 
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Book Reviews 


Electric Cranes : Their Design, Construction 
and Operation. By H. H. BROUGHTON. 
E. and F. N. Spon, 15, Bedford Street, 
London, W.C.2. Price £7 10s. 

THIS is the third edition of a work by Mr. 

Broughton which is probably the most 

comprehensive treatise on cranes published 

in any language. The first eighteen chapters 
review in detail the underlying principles and 
current practice, both in Britain and abroad, 
of the design of component parts of cranes, 
such as the structure, hooks, ropes, mechani- 
cal transmission and other details. There 
are five chapters on electrical equipment in 
which the various systems of driving and 
control are given comprehensive treatment, 
and following these are six chapters covering 
methods of power calculation, general descrip- 
tions of many different types of cranes, and 
there is a final chapter on safety regulations. 

At the end of each chapter there is an 

extensive biography which is indicative of 

the wide research made by the author on all 
matters relating to crane design. 

In the introductory chapters the book 
makes mention of many standard specifica- 
tions—British, American and German—but 
unaccountably omits the only British Speci- 
fication for Heavy Duty Steelworks Cranes 
which was first published in 1950 by the 
British Iron and Steel Research Association 
in collaboration with the Association of 
Cranemakers. A second edition has been 
published and this is the basis of design for 
most of the steelworks cranes made in this 
country. In chapter 2, dealing with struc- 
tural materials and stresses, reference is made 
to the use of light alloys for girders and other 
structures, and whilst the author quotes both 
the tensile strength and modulus of elasticity 
of these alloys, it would have been advisable 
to draw attention to the necessity of making 
provision in the design for the greater deflec- 
tion of structures composed of these materials 
compared with those constructed from steel. 
This is a feature which could be easily over- 
looked by a designer not alert to the necessity 
of keeping deflection of crane structures to a 
minimum as they so often form the support 
for machinery which must be kept in reason- 
able alignment. 

Chapter 13 deals somewhat extensively 
with tracks, rail wheels and trucks and 
reference is made to what is described as a 
recent development of the flangeless runner 
with horizontal rollers to prevent the crane 
from skewing. This has been used as an 
expedient for the past forty years where 
gantries have got out of alignment or the 
wheelbase of the crane has proved too short. 
It is not a construction to be advocated for 
new installations. Reference is also made to 
taper tread wheels which, again, are only an 
expedient, and experience has proved that a 
rigid and properly aligned crane with 
adequate wheelbase and parallel tread wheels 
running upon a well-made crane track will 
prove more efficient and economical in 
upkeep than any other system. 

In referring to brakes in chapter 16, it 
appears that the author was not aware of the 
extensive use of high tensile irons for brake 
sheaves which give far better results than 
other materials used in the past. Where 
strength considerations call for cast steel 
sheaves, these should be polished and surface 
hardened, otherwise trouble will result from 
abrasion. In the same chapter, the author 
states : “‘ Hydraulic operation of the hoisting 
motion is a favoured method of extra high- 
speed lowering,” but he does not state why 
or give any description of this method. 
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However, in chapter 17 reference is made to a 
rapid lowering device used by a German firm, 
and it should be noted that an almost similar 
device was put into use by a British firm 
about thirty years ago. The book gives 
credit to Continental firms for the develop- 
ment of planetary gear devices and does not 
appear to have been aware of the use of this 
system on the ‘* Temperley ” grab transporter 
designed about fifty years ago and applied 
for grabbing duty and speed control to the 
present day. There is a tendency in the book 
to quote examples from American and 
Continental sources rather than from British, 
and whilst the author quite rightly has cast 
his net far and wide for information and 
examples of crane construction, it is unfortu- 
nate that examples from British practice are 
not more fully documented, but this might 
possibly be the fault of the British makers in 
not being more co-operative. 

The tower crane illustrated on page 426 is a 
somewhat obsolete design, and capacities of 
these cranes have now been increased to 
60 tons and not 35 tons as stated by the 
author. However, to compile a book of this 
nature is a long task and development can 
easily take place between the preparation of 
the manuscript and the actual publication, 
so that some latitude or time lag must be 
allowed to the author. There is no reference 
in the book to special steelworks cranes or to 
mobile cranes which now form such an 
important contribution to the crane industry 
and in which British manufacturers lead the 
world. 

Mr. Broughton, who died soon after the 
publication of his book, has created a monu- 
ment to his ability and thoroughness which 
will be a standard source of reference for 
crane users and designers for many years to 
come. 


Etude expérimentale de l’ecoulement turbu- 
lent dans un_ divergent bidimensionnel 
parcouru par de lair. By JEAN-PIERRE 
MILLIAT. Publications Scientifiques et 
Techniques du Ministére de l’Air, No. 335. 
Service de Documentation et d’Informa- 
tion Technique de l’Aéronautique, Magasin 
C.T.O., 2, Avenue de la Porte-d’Issy, 
Paris (15e). Price Ffr.2000. 

THE present work is an experimental study 
of turbulent flow in a two-dimensional wind 
tunnel consisting of a parallel section followed 
by a divergent section with a total included 
angle set at either 2 deg., 4 deg. or 6 deg. 
The installation and instrumentation are 
described, in particular a constant tempera- 
ture hot-wire anemometer. Measurements 
were taken in the horizontal mid-plane of 
the tunnel along lines at right angles to the 
axis, of the mean speed and the speed 
fluctuations, and various velocity parameters 
were obtained. These findings revealed the 
existence, at a certain distance from the 
beginning of the divergent portion, of a 
regime of equilibrium for which the distribu- 
tions of the mean speed are related, as well 
as those of the squares of the velocity fluc- 
tuations. The alternation of laminar and 
turbulent regimes near the wall was also 
demonstrated. 


Les centrales nucléaires. By P. CHAMBADAL. 
Collection Armand Colin No. 321. 
Librairie Armand Colin, 103, Boulevard 
Saint-Michel, Paris (Se). Price Ffr.300. 

NUCLEAR power stations can be built on the 

basis of many different systems. The 

classification adopted here is according to the 

working fluid, which can be either steam or a 

gas. The first of these two main categories 

can be sub-classified according to the modes 
of production of the steam (by means of 
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boilers, heat exchangers, or the reactor 
itself). Each of these possibilities is illus- 
trated by one or more examples. In this way 
the author covers all the main nuclear power 
installations which have so far been built or 
are under construction in France, Great 
Britain and the U.S.A. Economic con- 
siderations relevant to the production of 
nuclear power are not touched upon. 


Obituary 


H. S. BROOM 


WE record with regret the death of Mr. 
Harry Skeet Broom, which occurred at High 
Wycombe on September 12. Mr. Broom, 
who was in his eighty-fourth year, was the 
founder, chairman and joint managing 
director of Broom and Wade, Ltd. ; he con- 
tinued to take an active part in the affairs 
of his company until a few weeks ago. Mr. 
Broom came of a Norfolk farming family. 
As a young man he turned to an engineering 
career and founded his business in 1898. 
At that time he devoted himself principally 
to the manufacture of woodworking machin- 
ery for the furniture industry. But as the 
firm progressed, there were developments in 





H. S. Broom 


other directions and, for many years past, the 
work of Broom and Wade, Ltd., has been 
concentrated upon the production of air 
compressors and pneumatic equipment. 
Under Mr. Broom’s inspiring leadership, a 
family business with quite small beginnings 
has been extended to many countries over- 
seas. Furthermore, during the lifetime of its 
founder it has had to meet the demands of 
two world wars. In the first world war, 
howitzer shells were turned out in large 
quantities under the direction of H. S. 
Broom, while in the second world war the 
firm was called upon for a great deal of work 
concerned with the production of Churchill 
tanks. 

Mr. Broom was a member of the Institu- 
tion of Mechanical Engineers and a past- 
president of the British Compressed Air 
Society. He was a keen sportsman, par- 
= as a yachtsman and in the hunting 

eld. 
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Baroque Tendencies in the Evolution 
of the Gravity Dam 


By SERGE LELIAVSKY, Ph.D., M.LC.E., M.Am.Soc.C.E. 


No. II—{ Concluded from page 455, September 19) 


The author began by outlining an analogy between the style, which in the history of 
art is described as ** baroque,” on the one hand, and the “ buttress ”’ or “ hollow” 
type of dams, on the other. The pros and contras of this last type were then con- 
sidered, both as regards technical advantages, and war risks. Three stages in the 
historic evolution of the type were illustrated by means of examples, starting with the 
Theresa dam (1903) and ending with a number of works which have just been 
completed, or are still under construction. The stress analysis characteristic of the 
type is outlined and the advantages of various modern improvements assessed. 


Strress CALCULATIONS FOR BUTTRESS DAMS 


NE of such methods is outlined by 
Professor A. W. Hendry in a paper on 

“Photoelastic Experiments on the Stress 
Distribution in a Diamond-Head Buttress 
Dam,” published by the Institution of Civil 
Engineers, London, Proc., Part I, May, 1954, 
page 370. The Navier principle of linear 
normal-stress distribution for horizontal 
planes is postulated ab initio. The problem, 
then, is confined to finding the correspond- 
ing shearing stresses and the normal stresses 
on vertical planes. We consider a horizontal 
slice of the material of the dam of very 
small (but finite) thickness, 54. In section, in 
Fig. 6, this slice is marked by the letters e/i/. 

Over a length x from the face, the forces 
acting on this slice are then as follows : 

(1) The “ inner ” downward vertical force 
acting on e/ : 

ar 

in which : 

P is the vertical component of the resultant. 

A is the total area, corresponding to x. 

a is the part of that area, corresponding to x. 

M is the bending moment. 

i is the second moment of the section about 

the neutral axis. 
m is the first moment of a about the same axis. 
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Fig. 6 


The difference between this force and a 
similar ** inner ” force applied upwards to the 
bottom of the slice is : 

3/Pa Mm), 
-(7 Men) h. 

It will be this difference, which will appear 
in the final equation for the net resultant of 
all the forces acting on the slice. 

(2) The shearing force applied to the area 
ir, namely, sb3h, in which s is the unit shear- 
ing stress and 6 the width of this area. 

(3) The weight, cash, where the symbol c 
represents the specific structural weight of the 
material. 

(4) The vertical component of the hydro- 
static pressure for the surface ef. If w 
represents the weight of a unit volume of 
water and a the upstream batter, then this 
component is given by whBnéh, B being the 
breadth of the section on which water 
pressure acts (see Fig. 6). 


The equation of static equilibrium can then 
be written as follows : 
38/Pa Mm 
sb3h—=ca8h-+ whBn8h— me } Bh. 
From this formula we find that the unit 
shearing stress s, as 8-0, is : 
ca whBn | d =) 1 =(=) ca whBn 


ee ew we OP te > |e a es ee 
P da ay) M dm _m a) 
ab dh bdh\A/ Ib’ dh b dh\ 17° 


All the terms appearing in this equation 
are capable of being evaluated from the 
known dimensions of the dam and the 
numerical value of the shearing stress can 
thus be found. 

In the same order of ideas, Professor 
Hendry finds for the horizontal component, 
Hbéh, of the inner force acting on the surface 
tr the formula : 


Hb&h= whBsh— af . bdx, 
0 


and thus, obtains for the normal stress, H, on 
vertical planes, the equation 


I d* 
H=;\ whB— = \ shdx ). 
(wns ff srt) 

The main problem here is to determine 
numerically the value of the integral (in the 
second term, in the brackets) on the right- 
hand side of the formula. Professor Hendry 
shows that this integral can be developed 
into a polynomial, composed of five terms, 
as follows : 


[ sha: Ke + Kix —1;) + K,a t K,(ax +m) 
0 

+ K,(ax—ax —m)+ K,[m(x—x)—T] 
in which K, to K; are coefficients, capable of 
being calculated from the dimensions of the 
design, /’ is the second moment of the area 
corresponding to x (about the neutral axis) 
and x and /, are as in Fig. 6. The separate 
terms of this equation can be differentiated 
with respect to fh, and will then yield the 
value of 


d fi 
—-| shdx 
dh}, 


which is required for finding H. 

It is thus shown that all the three basic 
types of stresses in the buttress can be figured 
out and will finally yield the ellipses of 
stresses and the principal stresses. Professor 
Hendry says, however, that in a _ stress 
analysis according to this method, “ the 
equations were rewritten in terms of a number 
of cross-sectional constants, to reduce the 
labour of the calculations which, nevertheless, 
remained very lengthy.” 

Personally, in performing calculations for 
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such dams, the author prefers to use a method 
of his own,’ which is a finite-differences 
method, and possesses the practical advantage 
of allowing each member of the team engaged 
in the relevant arithmetics—which is always a 
rather arduous problem in this kind of stress 
analyses—to be fully aware of the general 
trend of the computation, in which he 
takes part, and to visualise easily the grouping 
of the values he is dealing with. To avoid 
errors, he can (and must) prepare, as work 
proceeds, sketch diagrams, permitting the 
verification of the results as and when they 
become known, against earlier results, which 
are then supposed to have already been 
checked. This, of course, is a matter of 
office routine, which is nevertheless rather 
important. It must be realised, however, that 
whichever method is used, provided Navier’s 
principle is adopted as basis and no slips 
occur, the results must always be axiomati- 
cally the same, the order of precision depend- 
ing on the number of decimals and on the 
smallness of the size of the finite difference 
taken as basis for the numerical calculation. 

There are, however, certain general quali- 
fying remarks, applicable to all the shearing 
stress calculation methods of the same group, 
i.e. methods which are confined to conditions 
obtaining in the axial plane only. 

It will be remembered in this connection 
that the bases of the modern shearing-stress 
analysis were laid down, in the middle of the 
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last century, by Barré de Saint-Venant. 
Investigating mathematically a number of 
sections, he came to the conclusion that the 
maximum shearing stresses in a_ section 
depended (in a rather involved way) on the 
elastic distortion of its plane, but generally 
tended to increase towards the periphery ; 
viz., tangential shear intensity was, as a rule, 
the greatest. Since this result does not affect 
the shear distribution in a_ rectangular 
section, it seems to be frequently forgotten 
or overlooked, but classical authors, e.g. 
Professor Mehrtens,® Professor Féppl® and 
others, maintain that the maximum unit shear 
on the periphery of non-rectangular sections 
is tangent to the outline, as shown in Fig. 7, 
and is, consequently, equal to S=ks= 
s sec a, in Which s is the axial shear, and k 
a coefficient presumably equal to sec a. 
These inclined stresses are obviously higher 
than the axial stresses we have thus far 
calculated ; for instance, according to this 
theory, S should be about twice the value of 
s, in the case shown in Fig. 8. 

It should be realised, however, that an 
unqualified application of these conclusions 
may occasionally lead to somewhat surpris- 
ing results. Consider, as an example, the 
point a, Fig. 7. Here k is infinite, which 
seems rather odd, even though s tends to 
zero. Still more awkward results would be 
obtained if we should try to find the maxi- 
mum inclined shearing stresses—according 
to this theory—for the inner faces of the 

” Still unpublished at the time these lines were written. ; 


* Static und Festigkeitslehre, Vol. 1, page 366. 
* Resistance des Materiaux (French translation), page 118. 
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flanges in a common rolled joist. It should, 
nevertheless, be placed on record that the 
quoted classics—i.e. both Mehrtens and 
Féppl—are, to a certain extent, aware of the 
limitations of the operating principles of 
their method. 

On the other hand, in view of the uncer- 
tainty associated with this theory in general, 
it was only to be expected that engineering 








Fig. 8 


interest should focus on the investigations 
tending to solve the problem by other means. 
In this connection attention will be directed 
again, to Professor Hendry’s paper, which has 
been already quoted.” It describes a most 
instructive attempt to verify the calcu- 
lated stresses in a buttress dam (Errochty 
dam in Scotland) by means of the well- 
known “ frozen stress *’ method of photo- 
elasticity. The investigation comprises three- 
dimensional tests, for the buttress in general, 
and a set of two-dimensional experiments, 
for its diamond head in particular. The 
three-dimensional tests were carried out 
separately for (a) the gravity effect and 
(b) the hydrostatic pressure. The gravity 


forces were simulated by rotating the buttress — 


model in a centrifuge, at a speed of 160 
revolutions per minute (40g). At the same 
time the temperature of the model was 
raised to 87 deg. Cent., kept constant for 
14 hours and then cooled down to normal 
during a period of 2 hours ; during all of 
which the machine was still kept running 
at the same speed. The fringe pattern thus 
obtained displayed a fair margin of agreement 
with calculated stresses, but showed, also, 
that the result depended to some extent on 
the rigidity of the foundation material. In 
fact, higher shear intensities were obtained 
for the case when the foundations were less 
flexible. 

In the test (), i.e. those for water pressure, 
a battery of hydraulic rams was used in 
place of the centrifuge, the effect thus 
obtained being adjusted in such a way as to 
keep the true proportion between the two 
types of loadings, as it existed in Nature. 

In order to obtain information on the 
stresses existing within the material of the 
head, the model of the latter with the stresses 
** frozen” in it was cut into slices normal to 
the upstream surface and to the vertical plane 
of symmetry. Examination of these slices in 
polarised light yielded “fringe” (isochro- 
matic-line) diagrams, but failed to supply an 
exhaustive reply for the stress problem, since 
it gave the P—Q values only (differences 
between principal stresses in a point) but not 
the sums P+Q, which would have been 
necessary for finding P and Q separately. 
Under other conditions the P+Q curves 
can be found by precise measurements of 
the thickness of the slice, before and after the 
test; which, however, was obviously imprac- 
ticable in the present case. 

The solution adopted was then as follows : 
Page 490. 
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an identical slice of unstressed material was 
subjected to a similar peripheral loading, 
and the fringe diagram thus obtained was 
compared with the original diagram. 

Up to a point these two diagrams were 
found to bear a certain degree of likeness to 
each other, but whether this fact (if taken 
alone) suffices to justify the conclusion 
to the effect that all the stresses were 
identical in the two-dimensional and three- 
dimensional tests respectively, may be a 
matter of opinion. Particularly so, since the 
ultimate result derived from this assumption is 
diametrically opposed to that of Mehrtens and 
Féppl ; i.e. according to Professor Hendry 
the shear intensity is greater in the regions 
Close to the axis rather than at the perimeter 
of the section, whereas Mehrtens and Féppl 
believe that the maximum occurs at the 
edges, whilst the minimum is located near 
the centre line. Should the scope of Professor 
Hendry’s interesting and valuable experi- 
ments be amplified by new tests, this par- 
ticular point must call for special attention. 

Another aspect of the design problem for 
buttress dams, is that of ensuring that there 
will be no tension on vertical planes in the 
head, which might have been otherwise 
provoked by the local effect of the water 
pressure. The better to follow the conditions 
of this problem, attention is called to Fig. 9, 
showing the section of a diamond head. 

Considering the hydraulic force, H, alone, 
it is required to find the maximum safe 
value of a, corresponding to given values of 
6b and c (see Fig. 9). In investigating this 
problem it will be found that to ensure that 
there are no tensile stresses at point A, the 
point £, in which the force H strikes the 
base AB, must fall within the middle-third 
of this base. Hence 


b. 


wih 


f< 
= 


Since the triangles ABC and AEG are 
similar 


e ; 
c e2 
and 
e a+c 2 
ea 2 
We thus obtain for the safe value of a 
the formula 


b. 


a Jee e 


This approximate, simple equation is in 
satisfactory agreement with practice, and, 





Fig. 9 
although it does not take into account various 
additional factors—such as the hydraulic 
effect on CO (i.e. the part of the joint sub- 
ject to full water pressure), the interstitial 
water pressure on the base AF, the compo- 
nent of the structural weight depending on 
the slope of the upstream face, &c.—it may, 
nevertheless, serve for a preliminary lay-out, 
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to be subsequently adjusted (if deemed 
necessary) by more exhaustive analysis. 

For instance, take b=30ft and c=10ft. 
The formula will then yield 


a~,/430 x 10—10°= V 300 = 17° 32ft, 


which is in a fairly close agreement with one 
of the recent Scottish dams, in which, for 























SECTION ON A.A. 
Fig. 10—Figari’s proposal 


the same values of 6 and c, the value of a was 
17: Sft. 

Should, however, a more comprehensive 
solution be aimed at, a graphical computation 
may be employed as follows. We assume 
a certain average water pressure P, and then 
draw graphically the resultant of the following 
forces : 


(a) Main hydraulic force H=P x ce. 
(6) Water pressure in the joint, Px OC, 

acting at mid-distance between C and O. 
(c) Interstitial hydraulic pressure 40-91 
<axP; this force is applied at one-third 
distance between A and F; note that 0-91 

represents here the effective area.™ 
(b—2c) 


(2d) Component of weight . 5 XX 


sin a, in which y is the structural unit weight 
of the material, while « is the angle between 
the front face of the dam and the veitical. 

It will be observed that the first three 
forces are all proportional to P, and it follows, 
therefore, that the position of the resultant 
of these forces does not depend on the depth 
of the section below the water surface. On 
the other hand, the weight remains constant 
for any depth, so that the combined resultant 
of the hydraulic and gravitational forces is a 
function of the level. But then, the influence 
of the gravitational force is a significant 
factor for the upper levels only—where the 
hydraulic stresses are generally very low— 
whilst at greater depths the hydraulic forces 
are predominant, which explains why the 
gravitational force is frequently neglected 
in such calculations altogether. 

Note that for a mushroom head—as indi- 
cated in the drawing by the dotted line mnp, 
the radius of which is R—the computation 
will be precisely the same, and the formula 
is, therefore, equally valid in both cases. 

Should a dam of this description be pro- 
vided with an overflow, the concensus of 
general opinion tends to prefer arrangements 
in which the “* nappe ”’ strikes the channel bed 
beyond the toes of the buttresses. To this 
end, overflow buttress dams are frequently 





" Serge Leliavsky Bey, “‘ Experiments on Effective Uplift Area 
in Gravity Dams,” Trans. Amer, Soc. Civ. Eng., Vol. 112, 1947, 
pages 480 and 481. 
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provided with downstream decks diverting 
the flow of the falling water. In buttress 
dams of the second group these downstream 
decks are often built of precast beams, 
allowing easy and cheap erection, and a 
certain degree of freedom of movement of 
individual buttresses in the completed work. 
They are therefore disregarded in the cal- 
— (except, perhaps, as an additional 
oad). 


Latest ADVANCE (CLASS (c) ) 


The principle of the hollow dams which 
constitute the main item of the third group, 
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SECTION ON AA. 
Fig. 11—Profile and part plan of the first Dixence dam 


is not new. For since earlier days of the dam- 
building era, it must have lingered in the 
subconscious background of the minds of 
engineers, at least in so far as advanced 
design was concerned. Proof thereof is 
supplied in Fig. 10, which, Dr. Kelen 
tells us,’* represents the system due to 
Mr. Figari. From the modern designer’s 


" Loc. cit., page 3. The system was used partially in the Pavana 
dam, in Italy, in combination with the multi-arch principle (/bid., 


page 246). 
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standpoint the chief objection to this arrange- 
ment is that it is bound to result in a spider’s 
web of fissures and cracks, radiating from 
each cavity provided in the thickness of the 
dam. The remedy is obvious—expansion 
joints, starting from the cavities in the dam 
and ending at its two faces. The rather 
peculiar point characteristic of the modern 
application of this general principle is that 
the buttresses are in this case grouped in 
pairs, i.e. that the expansion joints are 
arranged at every second cavity, and not at 
each and every cavity, as one might have, 
perhaps, expected. The idea of grouping 
the buttresses in this manner seems to have 
first been applied (1931-35) in the earlier 
Dixence dam in Switzerland (consulting 
engineer Professor A. Stucky, Lausanne), as 
seen from the sections reproduced in Fig. 12."* 

The object of the arrangement appears to 
have been twofold : (a) to prevent (or reduce, 
at least, partly) the accumulation of large 
masses of ice and snow between the individual 
buttresses, whilst lessening, at the same time, 
the total superficial area of the masonry work 
(concrete with rubble facing) exposed to the 
direct action of the frost—these require- 
ments being of primary importance in this 
particular instance, owing to the rigours of 
the climate, consequent on the high altitude 
of the site (about 2240m above sea level)— 
and () to allay all fears as to possible lack 
of rigidity that might have existed, had indi- 
vidual buttresses been left standing unsup- 
ported on either side. It seems that such 
fears were actually vented, at the time when 
this dam was planned and built, particularly 
in regard to eventual buckling of the relatively 
thin webs. Later tests showed, however, that 
such fears were groundless—an experimental 
conclusion fully confirmed by the rather 
wide practical experience accumulated in 
later years. 

Still, there cannot be any doubt whatever 
that a structure consisting of paired buttresses 
possesses a very much greater transverse 
stability than the usual type of buttress dams, 
herein classified under group (4), and this 
fact deserves to be borne in mind when com- 
paring the respective advantages of the 
various types. 

Owing to the particular geological forma- 
tion at the spot on which the dam was built, 


'* Commission Suisse des Grands Barrages, ‘“‘ Mesures Observa- 
tions et Essais sur les Grands Barrages Suisses, 1919-1945,"’ 


Berne, Suisse, 1946, article by Professor Stucky. 





LAGO DELL’INFERNO 


























Fig. 12—Plan and section of Inferno dam 
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it was curved in plan, but no advantage was 
taken, in designing it, of the arching effect, 
because of the open joints between the 
individual blocks. It is, nevertheless, 
believed that the curvature of the axis of the 
dam in plan is an advantage, for it is instru- 
mental in introducing a set of useful 
*“ secondary ”’ stresses. 

On the other hand, the curvature of the 
axis has forced the designer to adopt a 
variable thickness of the web, increasing 
from the bottom to the top of the buttress ; 
in fact, since, owing to the curved layout, 
the webs of the different buttresses are not 
parallel, the re-entrant angle at the down- 
stream end of the cavity would have been a 
variable depending on the height, had the 
thickness of the web been constant; and this 
would have then resulted in an awkward 
conical shape of shuttering, for casting 
the adjoining concrete. To avoid this the 
variation of the web thickness was adjusted in 
such a manner as to obtain a cylindrical 
coffering, of constant angle and radius, for 
the entire. height of the cavity. 

Another point deserving mention is the 
polygonal outline of the outer facing of the 
dam. The slanting parts on either side of 
the straight, middle portion of this facing 
(see same Fig. 11) have been provided in 
order to achieve precisely the same effect, 
which was investigated earlier, in Fig. 9 ; 
i.e., to prevent local tension occurring on 
vertical planes. It must be realised, how- 
ever, that whether the corners are bevelled 
or not, the resultant of the hydrostatic 
forces coming here into consideration 
remains the same. Though on the other 
hand it may also be argued that a water 
pressure applied to a free, entirely open, 
external surface might be more obvious than 
in the case of a face of an expansion joint, 
which can be obstructed by debris, &c., and 
become blocked, thus ceasing to function as 
a free water channel. Viewed from that 
standpoint the bevelling of the corners may 
be fully justified. 

From the standpoint of the designer who 
loves his job, it is a pity that the cavities 
which formed originally the outstanding 
feature of this remarkable work, were later 
filled in with concrete (for strategic reasons), 
after the dam had rendered excellent service 
for many years, and also that it is destined 
in the future to remain forever submerged 
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by the waters impounded behind a higher 
dam which is in course of being built below 
it. 

It remains now to consider Dr. C. Mar- 
cello’s valuable contribution to the steadily 
improving technique of this interesting type 
of dam. We shall use for this purpose 
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Fig. 13—Trona dam 


the three dams described in his publication 
quoted earlier,* namely the Trona dam (see 
Fig. 13), the Inferno dam (see Fig. 12) and 
the Bau Muggeris dam (see Fig. 14). The 
first two dams are located in Italy, whereas 
the third one, is situated in Sardegna. 

The Trona dam is generally similar to the 
earlier described dam of Dixence, except that 
it is straight instead of being built on a curve, 
but the Inferno dam has two distinctive 
characteristics deserving to be mentioned in 

300 
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Fig. 14—Section and part plan of Bau Muggeris dam 


even a brief résumé, namely, it is provided, 
at the top of its upstream face, with a special 
device intended to reduce the effect of the 
ice pressure (altitude 2100m above sea level) 
and that every monolithic block is specially 
designed, depending on its height, in such a 
manner as to achieve maximum economy. 
On the other hand the Bau Muggeris is an 
entirely novel design. According to Dr. 





14 See page 453 ante. Note that Figs. 13 to 15 are abstracted 
from this article. 
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Marcello he first suggested this type as early 
as 1941. It is the most economical of all 
the buttress dams, both in regard to volume 
of material and total cost.25 As seen from 
Fig. 14 the shape of the blocks is carefully 
studied to achieve maximum efficacy and 
ensure adequate resistance. 

The main difference between this latest 
type and the group of designs of the Dixence 
class is that instead of the almost vertical 
upstream faces of the earlier layout, we have 
now a profile in which both faces are built 
at a slope of 0-45. In this manner, advantage 
is taken of the vertical component of the 
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water pressure—a point the importance of 
which has already been stressed. 

Although the technique of this sort of 
device is steadily improving and we must, 
consequently, foresee further advances in 
that branch of engineering in the future, it is, 
nevertheless, a fact, that the Bau Muggeris 
type represents a milestone in the history of 
this evolution, for it was immediately fol- 
lowed by the construction of a large number 
of other dams, designed by Dr. Marcello 
according to the same principle, e.g. the 
Poglia dam, the Sabbione dam, the Pantano 
d’Avio dam, the Ancipa dam, &c. 


The Science Museum Revisited 


By HUGH CLAUSEN 


IFTY years or so ago, when I was a 

student at the “ Central,” I often went 
to lunch in the Science Museum, a very 
different place from what it is now. There 
was a little refreshment stall with a few tables 
and chairs packed away in a corner among 
the exhibits, with Stephenson’s old “* Rocket” 
engine and “ Puffing Billy ” so close that we 
had to squeeze by them to get to our chairs. 
I remember that my standard lunch cost me 
4d.—a cup of “coffee,” roll, butter, and 
cheese, one penny each. 

Apart from occasional visits to look up 
some special exhibit I saw very little of it 
until well after the last war. An interest in 
the history of engineering led most of my 
attention to the older exhibits, and doubts 
grew as to whether the name Science Museum 
was a good one. The older exhibits certainly 
were more the creations of technology than 
of science, and this tendency seems to have 
continued. The exhibits seem to divide 
themselves naturally into two classes—those 
where science dominates over technology, 
and vice versa. In my imagination I removed 
all the exhibits in which the major interest 
was technology, and I found there was very 
little left. 

There were Foucault’s pendulum, geo- 
metrical models, a number of more recent 
exhibits of crystalline and atomic structure, 
optical systems, Faraday’s experimental 
apparatus, models of early physical appa- 
ratus like Atwood’s machine, or that used by 
Boyle, calorimeters, Magdeburg hemispheres, 
Leyden jars and the like, and a range of 
scientific instruments, as well as some of the 
exhibits in the children’s gallery, but hardly 
enough to fill one of the larger galleries. 
Quite clearly the museum to-day is a museum 
of technology, with a strong bias towards 
engineering ; and as far as can be seen it 
always was like that. Why was it mis- 
named ? 

This question cuts deep into our national 
consciousness, especially when it is realised 
that the word “ technology,” so glibly used 
to-day, was hardly ever used at all before the 
last war, and, together with another word, 
* logistics,” was classed as an American 
innovation, instead of them being as they 
were and are, good English words. The 
reason for these words having practically 
gone out of use may be that the underlying 
ideas behind them (see any dictionary for 
definitions) seem to have become somewhat 
atrophied since, let us say, the Great Exhibi- 
tion of 1851. 

Next door to the Science there is the 
Geological, and next door to that is the 


18 See page 453 ante. 





Natural History Museum. Both these deal 
with scientific matters, but the exhibits in 
both are mainly—or were originally—the 
works of nature rather than, as in the Science 
Museum, the works of man. Is this a good 
classification ? I think not, as just over the 
way there is another one, the V. and A., 
devoted entirely to the works of man, with 
exhibits of metal work and clocks which 
might just as well be in the Science Museum 
as in the V. and A. These mostly date from 
the days before the separation between the 
technical and the esthetic outlook ; before 
craftsmanship and “The Arts” had 
wandered off on their separate paths, to 
their common serious loss. Seeking the 
meaning of the word “‘ science” among all 
these museums devoted to it leaves one 
rather confused. : 

The special significances that words acquire 
are strong evidences of trends of thought. 
Although when I was a young man the word 
** science ’’ was on everyone’s lips, the word 
** scientist ’’ was used very rarely. Few, if 
any men, however eminent, would presume 
to apply the word to themselves : it is too 
all-embracing. I well remember the shock 
I felt at a debating society meeting when one 
of the contestants came out with : “If I,asa 
scientist, can believe so and so... &c.” It 
sounded presumptuous ; he was an M.A, 
of Dublin University, but he was an engineer 
rather than a scientist. In my one volume 
encyclopedia, published at about the same 
time—1907—the word “scientist” is used 
only of one man. The great Darwin was a 
naturalist, Lord Kelvin was a_ physicist, 
Faraday was a natural philosopher, and so 
on. It seems to me to be a better way. The 
word “ technologist” was unknown until a 
year or so ago, and even then it should never 
have been used at all. Its use to-day is to be 
very strongly deprecated. 

For some reason the idea grew up, 
especially in educational and academic 
circles, that though “ science” inevitably 
(though regrettably) had to be admitted in 
learned circles, anything that smacked of 
trade or industry was taboo. The word 
“engineer,” in spite of the well-recognised 
professional societies and the great works of 
Telford, James Watt, Smeaton, Brunel, &c., 
became associated with the mechanic, the 
workman wearing greasy overalls, with 
a spanner in his hand. The early prejudice 
against naval engineer officers was perhaps 
the blackest example of this particular 
snobbery, though this was not an isolated 
case. 

This curious attitude still survives. The 
whole country was—and some of it still is— 
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split by the cleavage of thought involved in 
the expression “ the modern side ”’ ; science 
and technology considered as one group, as 
opposed to the humanities and the arts. 
Perhaps an even more serious cleavage is the 
later one, between “ science,” on the one 
hand, and “technology” or even applied 
science, on the other. Even now the 
superiority of pure science (whatever that 
may mean) over applied science, technology, 
or engineering—which is very much more 
than applied science—is firmly though quite 
erroneously fixed in the minds of many 
otherwise quite knowledgeable people. 

In the foundation days of the Royal Society 
the brilliant group of men who founded it 
under the patronage of Charles II were all 
keenly interested in the practical applications 
of the new knowledge they were acquiring 
and collecting. It was not until after the 
time of Newton, whose intellectual power 
did not prevent him from being quite a skilful 
mechanic, that the Society as a whole floated 
off into the stratosphere and, to all practical 
purposes, eliminated the technology aspect 
of its work. This would not have mattered 
if it had not, in later years, become 
scientific adviser to the Government, with 
wide powers in the administration of research 
funds ; nor if the idea had not got firmly 
fixed in higher administrative circles that 
scientific activities include engineering. 

The effect of this unrealistic attitude at 
the higher levels seems, as far as I have been 
able to discover, to have created a distorted 
outlook throughout the whole country. 
What a pity it is that the old phrase “* Natural 
Philosophy ”’ has nearly died out. The idea 
behind it, properly developed, could have 
been the starting point of a synthesis between 
the classic and the technical outlook which 
would have enriched them both, instead of 
the present destructive dichotomy, which has 
impoverished them. By insisting on an 
essential difference between education and 
technical education our old claim of being 
the workshop of the world has been nullified. 

Other countries, now our very serious 
industrial rivals, seem to have fared better. 
It seems that in Germany the older uni- 
versities refused at first to have anything to 
do with technical education. The necessity 
for this was, however, so clear to the various 
state authorities that the foundations were 
laid of the Technische Hochschule system. 
These institutions soon established a uni- 
versity level of thought ; whereas with us the 
polytechnics or technical colleges carried 
little or no esteem, and only reached an 
adequate level in very rare cases. Something 
of the same sort happened in Switzerland 
and Holland, and in the U.S.A. The institutes 
of technology soon reached a university level. 
We were left as about the only country where 
technology had lost esteem, and with it we 
lost our old leadership in many essential 
activities—clocks and watches, precision 
machine tools, textile machinery, scientific 
instruments, and other things—just at the 
time when higher developments were most 
needed. 

The young man of to-day is attracted by 
the glamour of what is presented to him as 
science, but he seems to shirk the more 
severe discipline of technology involved in 
engineering work. A generation of uni- 
versity graduate engineers is now growing 
up whose grasp of creative engineering work 
seems to be sketchy. There is the further 
danger that the changes taking place in the 
establishments now being developed into 
colleges of higher technology will tend to 
follow the lead of most university schools of 
engineering, in devoting so much time to 
theory as to lose touch with reality, and 
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produce a race of men unable to teach, guide 
or inspire their draughtsmen or craftsmen. 

There is very much more in engineering 
than merely applied science. Much in elec- 
tronic work can be so described, as the 
transfer from circuit diagram to hardware 
is a simpler one, with many components 
available on the shelf ; but I was looking 
the other day at a locomotive boiler being 
fitted with new tubes, and a new firebox, 
specially made for it. There was also a 
complex locomotive cylinder block being 
marked off for machining. The experience 
was salutary, the latter example in particular 
showing all the mature experience necessary 
for the design in the first place, the drawings, 
the pattern making and foundry work, 
machining and assembly. It took me back 
in thought to visits to marine engine building 
shops fifty years ago, and added weight to 
Sir David Pye’s reference to “ The yawning 
gap between the product of an engineering 
course and the qualified engineer.” This gap 
is equally apparent in our modern rolling 
mills, atomic power stations, and diesel- 
electric locomotives. 

In spite of all these musings the Science 
Museum is not likely to change its name, 


Interchangeability 
Metric 


N recent years there has been a significant 

move to ensure that it becomes the practice 
of the International Organisation for Stand- 
ardisation (1.S8.0.) to issue I.S.0. recommen- 
dations in inch and in metric values jointly. 
The requirements of the inch-using countries 
were brought into prominence at the I.S.O. 
plenary meeting which was held at Stockholm 
in 1955 and arose primarily from work which 
had been done by ISO/TCS on pipes and tubes. 

Recently the B.S.I. Export Panel has 
placed considerable emphasis on the necessity 
to promote increased efforts to secure agree- 
ment on dimensional standards which will 
provide functional interchangeability between 
products and components, whether measured 
in inch or metric units, and where this is 
impracticable to see that the dimensions in 
inch units are always included on an equal 
basis with the metric. This has become of 
prime importance because of the signature of 
the Treaty of Rome and the formation of the 
European Economic Community, together 
with the proposals for a wider free trade area 
in Europe. 


FUNCTIONAL INTERCHANGEABILITY 


The LS.O. Standing Committee on 
Scientific Principles of Standardisation 
(STACO) have considered a definition for 
functional interchangeability and recorded 
that this is achieved when those characteristics 
of the finished product which affect its 
operation have been Standardised to the 
necessary degree of accuracy. This frequently 
includes characteristics other than linear 
dimensions. In most cases the complete 
standardisation of all characteristics is neither 
possible nor necessary. Technical committees 
should therefore study very carefully which 
characteristics ought to be standardised, and 
to what accuracy, in order to ensure the 
required degree of functional interchange- 
ability. Dimensional interchangeability is a 
partial aspect of functional interchangeability 
a is achieved when the linear dimensions 


° Communication from the Bagincering <7 ee Users 
Association, 20 Grosvenor Gardens, London, S.W.1 
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any more than the educated British public 
is ever likely to realise how the normal 
apparatus of civilisation comes into existence. 
It would, however, be a good thing if 
journalists and others who write about these 
matters would at least try to understand 
something of the creative process, and realise 
how much, how very, very much we now 
depend on foreign talents and skills because 
technology has been neglected at our higher 
intellectual and administrative levels. 

The word ‘* museum ” is often associated 
in people’s minds with a collection of things 
of the past. One of the finest early examples 
of what is now called automation is in the 
Science Museum : some of the block-making 
machinery from Portsmouth Dockyard, 
designed by Mark Brunel, and built by Henry 
Maudslay nearly 150 years ago. Looking at 
this, and other early machine tools in the 
same gallery, one cannot help wondering 
whether the popular idea of a museum is 
not right after all, the (misnamed) Science 
Museum being, in spite of the magnificent 
work of the staff, not so much a source of 
inspiration to our present and future engineers 
as the burial ground of our industrial 
leadership. 


in the Inch and 
Systems" 


of two finished products are sufficiently close 
to one another to ensure interchangeable 
replacement. 

CORRESPONDING VALUES 

It is difficult to obtain international agree- 
ment on dimensional standards which will 
satisfy the requirements of countries using 
inches, pounds, &c., and those using milli- 
metres, kilogrammes, &c. There is a tendency 
for each country to retain its own system 
and a natural liking for round numbers, but 
there is a possibility that many of the present 
discrepancies could be resolved by much 
closer attention to the real significance of 
figures rather than their expression in one 
system of measurement or another. This 
concept was the basis of the workable solution 
which was put forward by the British delega- 
tion of ISO/TCS5/SC1 at Stockholm in 1955, 
and which is referred to as the use of “‘corre- 
sponding ”’ values. 

This system consists in expressing a dimen- 
sion both in inches and in metric units to a 
sufficient degree of accuracy to ensure prac- 
ticable interchangeability. Thus, if only 
approximate accuracy is required, reasonably 
round numbers can be used in both systems. 
For example, for the length of a tube, 7m 
can be taken to “correspond” to 23ft ; 
similarly, 0: 176in (7.s.w.g.) is sufficiently close 
to 45mm to provide interchangeability 
where pipe thickness is concerned. On the 
other hand, the dimensions of a screw thread 
gauge may well have to be given to several 
places of decimals to ensure exact inter- 
changeability. It is therefore necessary to 
consider how accurate the equivalents of the 
metric and inch units have to be to ensure 
adequate interchangeability. 


IMPLEMENTATION 

It is felt that the implementation of the 
above concepts is retarded by lack of adequate 
publicity and recommendations have been 
made to B.S.I. by the Technical Committee 
MEE/129 for wider publicity throughout the 
B.S.I. technical committees and the U.K. 
delegations. 
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Naval Electrical Branch | 


By OUR NAVAL CORRESPONDENT 


NTIL the end of the second world war 

the maintenance of electrical, including 
radio, equipment in a warship was carried out 
by officers who were specialists in three 
different branches. The Torpedo Officer was 
responsible for the generation and distribu- 
tion of basic electrical supplies and for the 
maintenance of all the electrical equipment 
associated with this requirement. He was 
also responsible for the maintenance of the 
gyro compass and for the electrical portions 
of weapon control and their mountings in 
addition to certain ‘* domestic ’’ equipment. 
The Communications Officer looked after 
W/T equipment and the Radar Officer all 
the radar equipment. During the war the 
radar officers and their staffs were in fact 
R.N.V.R. officers and hostilities-only ratings 
and thus, with demobilisation, the mainten- 
ance of radar equipment when the war came 
to an end became a serious problem. The 
Board of Admiralty had for many years been 
aware of the possible need to integrate elec- 
trical responsibilities and as a result of the 
impact of the last-war developments in the 
large-scale application of electrical and par- 
ticularly electronic devices, the then Rear 
Admiral Sir Henry Phillips was requested to 
prepare a report on the subject. Based on 
his conclusions, a committee under the then 
Rear Admiral G. B. Middleton drew up a 
detailed report in 1945 recommending the 
introduction of a force of highly trained 
officers and men capable of maintaining all 
electrical equipment in a ship or aircraft at 
the highest possible pitch of performance. 
On the question of the headquarters organi- 
sation the committee suggested, as an 
interim measure, the setting up of a Naval 
Electrical Department, pending the estab- 
lishment of an Electrical Engineer-in-Chief’s 
Department responsible for all naval elec- 
trical material. Concurrently arrangements 
were to be set in train to “ navalise” the 
existing civilian [Electrical Engineering 
Department over a period of 15 to 20 years, 
the old and the new departments merging at 
some suitable stage. Apart from the recom- 
mendation that the Head of the new branch 
should assume responsibility also for research 
and design of radio material, the Board 
approved the report and in 1946 the Electrical 
Branch of the Navy was born under a 
Director—the D.N.L.D.—who is charged 
with advising the Board on all matters 
concerning that branch. 


MATERIAL 


The D.N.L.D.’s_ responsibilities in the 
material field are accordingly governed by 
these interim arrangements. Reflecting the 
duties and responsibilities of ships’ electrical 
branch personnel for all electrical equipment 
—including W/T, Radar, Asdic and indeed 
all electronic material—the D.N.L.D. simil- 
arly bears the headquarters responsibility 
for maintenance over this extensive field. 
Thus he is given wide powers to represent the 
maintenance aspects of design, and electrical 
specialists are appointed to all R. and D. 
establishments to ensure that his maintenance 
policy is applied from the earliest stages of 
design. Both scientific and naval staffs 
welcome this close association, which has 
paid handsome dividends in the shape of an 
end product that is more reliable and easier 
to maintain despite its relatively increased 
complexity. The interest of the designer is 


inevitably focused more on defects arising 
in the early life of a new equipment, but the 
problem of maintaining ageing material is 
also important. It has thus become the 
practice for all reports of defective electrical 
material or design to be channelled through 
H.M.S. “* Collingwoed *’—the naval electrical 
training establishment—and the D.N.L.D. 
A measure of intelligent filtering vis-d-vis 
age can then be carried out to avoid placing an 
undue paperwork burden on the designers’ 
shoulders. The D.N.L.D. is also very much 
concerned with the formulation of Agreed 
Staff Requirements for new ships and is 
jointly responsible with the Director of 
Electrical Engineering for ensuring that the 
main generator capacity and the converted 
supplies are entirely adequate when allowance 
has been made for damage reserve and a 
percentage margin for growth. In regard to 
air electrical material—in which sphere the 
Ministry of Supply and not the Admiralty is 
the supply department—there is not perhaps 
the same intimate contact over matters of 
design compatibility. Moreover, in most 
instances, projects are of joint concern to 
the Navy and the R.A.F. with the latter in 
the role of chief customer. The peculiar 
problems of the operation and maintenance 
of aircraft,and air equipment from the con- 
fined spaces in a warship are liable to be 
forgotten unless the D.N.L.D. strongly 
argues the Navy’s viewpoint from the very 
early design stage. It is interesting to note 
that in the field of electronic engineering 
applications at sea, the United States Navy 
Department has recently extended the scope 
of the Bureau of Ships Electronic Division 
Director to include authority for the co- 
ordination of shipboard electronic mainten- 
ance policy on somewhat similar lines to that 
held by D.N.L.D. but with much greater 
powers. 
PERSONNEL 

Except at a high cost and for a limited 
purpose under relatively controlled condi- 
tions, it is not practicable to write into a 
design specification for naval electronic 
equipment an absolute guarantee of con- 
tinuous peak performance for a predeter- 
mined time interval under conditions of 
service at sea in peace and war. The accumu- 
lation in a ship of electrical devices to serve a 
wide variety of purposes thus calls for 
diagnostic and manual skills which are most 
economically provided by a specialist depart- 
ment led by officers of the highest calibre and 
professional training. Incidentally, the stand- 
ing of these officers, both within the Navy 
and in industry, coupled with their intimate 
knowledge of their men and the conditions 
under which the equipment has to work at 
sea, must in the long run have a beneficial 
effect on the design and manufacture of that 
equipment. In personnel matters the 
D.N.L.D. advises the Board on the entry and 
conditions of service of officers and ratings 
of the electrical branch and their training 
and on the electrical complement of ships 
and establishments. This co-ordination of 
entry, training and complementing enables 
the D.N.L.D. to plan for the introduction of 
a new weapon or new class of ship to be 
matched at the right time by an adequate 
number of trained personnel. Material 
departments are responsible for advising him 
of the intention to introduce new equipment 
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when it has reached a practical stage in its 
development, and are also directed to make 
prior provision for the installation of an 
early production model for instructional! 
purposes. It takes 6 to 8 years to 
produce an experienced officer or petty 
officer, which is about the time taken to 
produce a new major equipment. It is 
important also to note that, being graduate 
engineers of high quality, officers of the 
electrical branch have no need to sub- 
specialise, which ensures flexibility and 
economy in the officer structure. Though 
some officers are trained to London Univer- 
sity (External) Engineering Degree Standard 
at the R.N. College, Greenwich, the basic 
training is 3 years at Cambridge Univer- 
sity, followed by a year at sea, then a year 
spent in industry and finally a year at H.M.S, 
“Collingwood.” This training has been 
evolved after consultation with the best 
professional and educational advice, and 
moulded by experience over the past 12 
years. The Admiralty, along with the Navy, 
faces a period of reorganisation to meet the 
realities of to-day and it is not yet clear 
exactly what its new shape will be. What is 
abundantly clear is that in our future small 
modern Navy there will only be room for the 
best, both in material and men. Nowhere 
will this be more true than in the technical 
fields and all indications prove that the 
standard of entry and the method of training 
for electrical officers recommended by 
Admiral Middleton and adopted by the 
Board of Admiralty are sound. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


RUBBER-INSULATED CABLES AND FLEXI- 
BLE CORDS FOR ELECTRIC POWER AND 
LIGHTING 
No. 7 : 1953. Amendment No. 3 (PD 2935). 
Price Is. The two principal purposes of this 
amendment are to substitute references to B.S. 2899 
for the existing requirements for rubber insula- 
tion and sheath and to provide for the manufacture 
of the smaller sizes of braided and compounded 
cables without a layer of proofed tape over the 
insulation. The change in rubber content of general- 
purpose insulation, introduced in B.S. 2899, has 
made it necessary to revise the values of minimum 
insulation resistance specified for cables made with 
this kind of insulation. The new values are generally 
about 25 per cent of those formerly required. Revised 
tables of dimensions are given for those types of 
cable affected by the omission of proofed tape from 
the smaller sizes; and the opportunity has been 
taken to specify some of these dimensions to a 
greater degree of accuracy than formerly, to obviate 
difficulties in inspection. The amendment makes a 
number of other changes in the standard, which affect 
H.S.O.S. cables, tough-rubber-sheathed flexible cords 

and unkinkable flexible cords. 

The following amendments, necessitated by the 
changes in B.S. 7, were also published on January 1: 

Amendment No. | to B.S. 708 : 1957, “ Trailing 
Cables for Mining Purposes ”’ (PD. 2936) ; Amend- 
ment No. 2 to B.S. 1116 ; 1956, * Flexible Trailing 
Cables for Quarries and Metalliferous Mines” 
(PD. 2937) ; Amendment No. 3 to B.S. 1862 : 1952, 
“Cables for Vehicles”’ (PD. 2938); Amendment 
No. 1 to B.S. 2008 ; 1953, “ Vulcanised Rubber- 
Insulated Wire Armoured Cables for Collieries ” 
(PD. 2939). 


LOW DENSITY POLYTHENE SHEET 


No. 3012 : 1958. Price3s. This latest addition to 
the series of British Standards for polythene specifies 
the composition, chemical properties and dimensional 
tolerances of low density polythene sheet with a 
maximum nominal thickness of 0-020in. The sheet is 
primarily for use in conjunction with low density 
polythene tube and rod (B.S. 1973, 2919, respectively). 
The publication deals with black and natura! colour 
sheet suitable for general purposes, including those 
of the chemical and food industry; and with 
pink and brown coloured sheet for use as external 
surgical splints. (Pink and brown are specified by 
reference to the British Standards for building and 
decorative paints.) The standard concludes with a 
set of marking requirements, with a note on B,S,1.’s 
** kite-marking ’’ scheme. 
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Stanlow Refinery 


With the completion of the present programme of plant 
extensions it was decided by the Shell Refining Company, 
Lid., that the long deferred plan to provide permanent 
office accommodation for the staff could be embarked 
As a result an eight-storey reinforced concrete 
building about 100fi in height and having a floor area of 
100,000 square feet is nearing completion on a central site 
On the right we reproduce a photograph of 
a model of the office block and the canteen building showing 


upon. 


in the refinery. 


the north-west elevation. 


TANLOW refinery, which began as an 

installation for the blending and redistri- 
bution of products from overseas refineries 
in 1922, commenced developing into a major 
refinery with a series of expansion pro- 
grammes, the first of which was launched in 
1937. Since the war development has pro- 
ceeded and a wide range of plant has been 
added to make Stanlow a complete crude 
oil refinery extending over 1800 acres, having 
a labour force of about 5000 people and 
refining 500,000 tons of oil per month. 
During this period of development it has not 
been possible to allocate capital for the 
provision of accommodation for the staff, 
so that temporary hutments have had to serve 
this purpose for many years. However, with 
the virtual completion of the major plant 
extensions and the ever-growing need for a 
suitable building to house an expanding staff 
the Shell Refining Company, Ltd., decided 
to embark upon the construction of an 
office block. 

For this purpose a site in the centre of the 
refinery was allocated for the erection of the 
administration offices and, in order to provide 
for future extensions, while leaving a desir- 
able amount of surrounding open space, a 
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single tall block design was decided upon. 
Of reinforced concrete throughout, the build- 
ing, has internal dimensions of 285ft in 
length by 40ft in width and rises 100ft above 
the ground in eight storeys over a basement 
and enclosing a floor area of approximately 
100,000 square feet. A staff numbering 400 
is accommodated and in the general planning 
of the building, which is governed by the 
adoption of a two circulation core arrange- 
ment, the accounts and public and industrial 
relations departments rise together through 
three floors. The fourth floor is allocated for 
visitors, exhibitions, &c., and on the floor 
above are the managerial and related depart- 
ments with the two remaining floors housing 
the engineering department, the drawing 
office being on the top level. Study of space 
requirements determined a common denomi- 
nator of floor area and the assumption of 
16ft as a desirable office depth resulted in a 
module of 4ft 9in along the elevations. 
Ground conditions called for a_ piled 
foundation and each of the Franki piles 
carries a load of 60 tons. The building itself 
is in the form of a thin vertical slab stiffened 
against the wind by the two cross walls of 
each vertical circulating core to which the 
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elevation of the office building nearing completion at Stanlow refinery 
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floors, acting as deep horizontal girders, 
transmit the forces. Jn situ concrete has 
been used for these towers and all work up 
to first floor level, while above this all main 
constructional members are of precast con- 
crete. With the exception of the basement 
slab the floors are of composite construction, 
8in deep, consisting of prestressed concrete 
inverted Tee beams at 2ft 44in centres, that is 
at quarter points of each module, with a 
2in thick in situ concrete topping cast on to a 
permanent shutter of asbestos cement carried 
on a continuous rebate in the beam web. 
A mechanical bond between the precast and 
in situ concrete is formed by castellations on 
the top of the Tee units. Floor units have 
spans from external wall edge beams to the 
spine beam of 23ft 9in and 16ft Sin, thus 
avoiding down standing transverse beams 
while the longitudinal beam is formed in the 
corridor wall. Generally similar construc- 
tion has been adopted for the roof but a 
newly developed beam of rectangular design 
set at 4ft 9in centres and spanning the full 
width of the building is used. 

The modular grid mullions form the load 
bearing construction of the load bearing 
external walls, above the first floor, and 
consist of precast frames, one storey high, 
formed by two columns and head and sill 
beams. These are joined by infilling head 
and sill beams and .are bolted together, 
vertically, within the depth of the floor slab. 
This construction is modified to suit the 
internal planning and at points larger units 
at 14ft 3in centres are used. 


SERVICES 


Fresh air for ventilation purposes is 
admitted into the system through an intake 
over the link to the canteen and ducted 
down to a plant in the basement where it is 
filtered and washed before passing through 
a heater battery of finned tubes. The warmed 
clean air is delivered by a centrifugal fan of 
75,000 cubic feet per minute capacity through 
vertical ducts in the cores to horizontal ducts 
over the corridors from which the air enters 
the offices through high level louvred grilles 
placed at the centre of each module. Air is 
extracted through low level partition grilles 
and then through horizontal ducts into 
vertical ducts to two 28,000 cubic feet per 
minute exhaust fans mounted in chambers at 
roof level. There is an average of four 
changes of air per hour, the number of 
changes varying according to the purpose to 
which the space is put, the cinema having 
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ten changes per hour. No provision has 
been made for refrigeration but the air 
washer will provide some degree of cooling. 
Separate inlet and exhaust ventilation sys- 
tems, one complete plant for each core, deal 
with the toilets. 

Heating is by hot water radiators, which 
are hung from the sill beams and cater for all 
structural heat losses and one-half air 
change per hour, an arrangement which 
maintains the building at a reasonable 
temperature when the ventilation is not in 
operation. Water for the pumped low 
pressure system is provided by a calorifier 
rated at 2,500,000 B.Th.U. per hour at 
180 deg. Fah. There is also a 400-gallon 
hot water calorifier able to raise the tem- 
perature of 200 gallons of water per hour 
from 50 deg. to 150 deg. Fah. for washing. 
Steam supplies are piped from the refinery. 
Extensive use is made of polythene piping 
for the cold water supplies. 

Lighting is by fluorescent tube, there being 
one 5ft tube per module to give an intensity 
of 15 lumens per square foot in the offices. 
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In the drawing offices continuous runs 
are arranged to provide 50 lumens. In 
addition to telephonic communication each 
floor is served by one of three lines of a 
“Lamson” pre-selector airtube system. For 
every 500 square feet of floor area there is a 
‘“* Pearson’ metal strip fire detector which 
when heated expands to close an electrical 
circuit and give warning, while in the corri- 
dors the “* National” tubular detector is fitted 
consisting of a small diameter copper tube 
containing a fluid which reacts to any rise 
in temperature. 

The canteen building, has an area of about 
15,000 square feet, is carried on piles, and 
has a constructional frame mainly of in situ 
reinforced concrete. In both the canteen and 
the offices wide use is made of finishes made 
from raw materials produced by the Shell 
Group. 

The architects are Grenfell Baines and 
Hargreaves and the engineers are Felix J. 
Samuely and Partners, while the quantity 
surveyors are C. E. Ball and Partners, and 
the contractors A. Monk and Co., Ltd. 


Boiling Water Reactors 


HE U.K. nuclear reactor programme is 

necessarily restricted in scope, since 
effort must be directed mainly to early 
realisation of the most immediately useful 
kinds of power plant. Among the many 
interesting varieties of reactor for which 
there has not been room in the British pro- 
gramme is that which boils its aqueous 
moderator in the core and supplies the steam 
to conventional plant. This deceptively 
simple conception, which apparently does 
away with the complication of successive 
heat exchangers, has its peculiar and difficult 
problems. Work on such boiling water 
reactors is being done mainly in the United 
States, and efforts are also being made in the 
Soviet Union and Norway. Progress in the 
various undertakings was reported at the 
second United Nations conference on the 
peaceful uses of atomic energy,* which was 
held in Geneva from September | to 13. In 
summing up the conference, Sir John Cock- 
croft remarkedt that the boiling water 
reactor power stations seemed to be growing 
in favour. 

The problems in boiling reactors include, 
as well as those of other water-moderated 
reactors, the question of steam bubbles and 
their effects on the statics and kinetics of the 
plant. Largely because of this complication, 
the physics of boiling reactors plays a specially 
important part in their development. A paper 
read to the conference by J. A. Thie of the 
Argonne National Laboratory, Lemont, Illi- 
nois, U.S.A., summarised some of the work 
done to date, and this is abstracted at length 
below. We have singled out a few other 
interesting papers on boiling reactors, and 
brief abstracts of these also follow. 


STATICS AND KINETICS 


Theoretical Reactor Statics and Kinetics of 
Boiling Reactors. By J. A. Thie (U.S.A.).— 
The calculation of steady-state character- 
istics involves thermodynamics, hydraulics, 
and neutron physics. One of the chief 
problems is that of obtaining the flow 
velocities and steam void contents from the 
geometry and power distribution. Methods 
of doing this are now well established, and 
consist chiefly in obtaining the steady-state 





° See THe ENGINEER, August 29, pages 321, 324 ; September 5, 
page 380; September 12, pages 398, 408; September 19, pages 
434, 442, 445. 

+ See THe ENGINEER, September 19, page 442. 


solutions to equations based on the conser- 
vation of energy and mass. 

When the bubble radius is small compared 
with neutron mean free path, the water can 
be treated as having a continuously variable 
reduced density in the application of neutron 
diffusion theory. Where the effect is not 
negligible, the factor by which the neutron 
leakage in a given energy group is enhanced 
over its homogeneous value is found from 
Behrens’s theory. 

A quantity having considerable signifi- 
cance in both the design and performance 
analysis of boiling reactors is the void co- 
efficient of reactivity, dp/dx. The steam void 
fraction, «, is defined as : 


density in coolant channel 


~ density of water at saturation 





«<= 


Some understanding of the principal effects 
contributing to the void coefficient can be 
had from a two-group reflected reactor with 
a uniform void distribution. The terms in 
the equation for dp/d« have been computed 
for an experimental loading of the EBWR-1. 
The experimental value was determined by 
insertion of styrofoam strips into reactor 
water of 0-00954 molar H,BO,, and was 
found to be —0-067. This compared with the 
theoretic value of —0-060. The extent to 
which neutron spectrum variations contribute 
to the equation for dp/d« depends on the 
spectral theory being used, but in any event 
can be estimated from simple considerations. 

In general the void distribution is a con- 
tinuously varying spatial function, and the 
local effect on reactivity is typically obtained 
by either multi-group multi-region computing 
machine calculations, or multi-group per- 
turbation theory. The non-uniformity of 
the void distribution leads to distortions in 
the flux distribution, especially for large 
reactors and/or large void contents. A 
further complication is the influence of the 
power distribution. Techniques of solution 
are, in order of increasing precision: (1) 
approximate analytical methods ; (2) itera- 
tion between hydrodynamic and neutron 
diffusion theory calculations; and (3) 
numeric solution of the simultaneous equa- 
tions of hydrodynamics and diffusion theory. 
One of the simplest analytical methods for 
axial distributions is the quantum-mechan- 
ical WKB approximation. A more exact 
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procedure, in which two-group multi-region 
diffusion theory was used on the “ Univac,”’ 
gave flux distributions by method (2) above 
Although the WKB was fortuitously accurate 
in this case, it is believed that the approxi- 
mation generally offers at least a simple 
estimate of flux distortions. 

Problems of boiling reactor dynamics 
fall into categories of : (a) response to 
large reactivity insertions; (6) low-frequency 
phenomena of both the reactor and associ- 
ated equipment, and (c) high-frequency 
reactor behaviour. (a), being common to all 
water reactors, has had extensive investiga- 
tion. Some theoretic progress has been 
made with (6). The work here primarily 
pertains to the third, variously referred to as 
resonance instability or “ chugging.” 

Extensive experimental data indicate 
the propensity of boiling reactors to self- 
induced oscillation at about | c/s. It has 
become convenient to classify the time- 
dependent reactor power into: (1) stable 
operation in which the r.m.s. amplitude of 
the “boiling noise” (i.e. random power 
fluctuations) exceeds that of any single 
frequency but is less than the mean power ; 
(2) oscillatory operation in which reriodic 
fluctuations exceed the noise but have 
amplitudes less than the mean power ; 
(3) unstable operation, with fluctuation 
amplitudes in excess of the mean power. 

_ With a view to describing small-amplitude 
high-frequency behaviour, the following 
assumptions are made: (1) only first-order 
deviations from equilibrium values are taken 
into account, and (2) effects due to changes 
in pressure, saturation temperature, coolant 
velocity and slip ratio are neglected. In 
regard to the second assumption, these 
effects can be included by solving additional 
equations simultaneously with those con- 
sidered in the paper. Digital or analogue 
computer solutions of the latter are readily 
obtainable, but greater insight is had from 
an analytic Laplace transform solution. 

By applying a theoretic approximation to 
EBWR-1 at 20MW, it was possible to com- 
pare with experimental transfer function 
measurements. The height and width of 
any resonance found is the only currently 
acceptable quantitative definition of boiling 
reactor stability, and therefore the only 
available stringent test of a theory. It is 
concluded that the theory is at least quali- 
tatively acceptable, and that progressive 
refinement will be possible. 

_A boiling reactor’s random power fluctua- 
tions are due to heterogeneities in inlet water 
temperature, local randomness in bubble 
formation and motion, and random disturb- 
ances in external equipment associated with 
steam and water flow. Whatever the source, 
when terms giving its frequency distribution 
are added to the reactor’s dynamic equations, 
the resulting response will be this distribu- 
tion “ shaped” by the reactor’s frequency 
response. 

Conclusions.—In reactor statics, proper 
refinements of established calculating tech- 
niques show current reactor theory to have 
adequate precision. Such relatively simple 
methods as two-group diffusion theory, 
perturbation theory, and the WKB method 
suffice in the solution of many problems 
associated with steam voids. In dynamics the 
principal problem is a theoretic under- 
standing of sharply resonant transfer func- 
tions found at high powers, and hence an 
understanding of instabilities. The neutron 
kinetics equations, solved simultaneously with 
reactivity feeds-back stemming from fuel 
temperature and steam voids, are sufficient 
to describe high-frequency phenomena. An 
analytic Laplace transform solution is pos- 
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sible, and in spite of the complex processes, 
by judicious approximations fairly simple 
results can be obtained. Agreement with 
experiment is encouraging. It is therefore 
now believed possible to design away from 
instabilities. Subjecting a boiling reactor’s 
random power fluctuations to statistical 
analysis shows promise of being useful also. 


SHORTER ABSTRACTS 


Boiling Water Reactor Physics. By T. 
Snyder and J. Thie (U.S.A.).—The static and 
dynamic problems are mathematically com- 
plex. A number of analytic tools and 
methods has been developed to deal with 
them. An accelerated convergence code 
known as BORE provides a three-group, two- 
dimensional solution of the diffusion problem 
with a_ self-consistent moderator density 
distribution. A simplifying method is to 
start with the desired power and moderator 
density distributions and then compute the 
required control rod configuration. The 
dynamic behaviour of boiling reactors is 
described by non-linear equations, but 
linearised versions used in standard servo 
theory have led to rather successful pre- 
dictions. 

Operating the First U.S.S.R. Atomic Power 
Station with the Fuel Channels Working in 
Boiling Conditions. By A. K. Krasin, A. N. 
Grigoryants, N. A. Nikolaev and G. N. 
Ushakov (U.S.S.R.).—The paper describes 
experience with the SMW power station that 
started operation on June 27, 1954. An 
outline description is given of the transfer of 
some channels to boiling operation. The 
experiments on boiling are discussed, and 
conditions given for reliable cooling with a 
steam-water mixture. The peculiarities and 
advantages of boiling reactors are dealt with 
in relation to non-boiling plants. 

Boiling Liquid Pulsation in Nuclear Reactor 
Channels. By P. A. Petrov (U.S.S.R.). 
Periodicities of flow may occur in steam- 
producing tubes. These fluctuations may be 
due to the elasticity of the system or to 
perturbing forces. Both kinds of fluctuation 
are considered, and the conditions for their 
cessation are examined. 

A 125MW Boiling Water Indirect Cycle 
Power Reactor. By W. H. Zinn, J. M. West 
and G. C. Tavernier (Belgium).—Slightly 
enriched, compressed and sintered uranium 
oxide fuel is specified in the design described. 
The fuel assemblies are clad in stainless steel. 
The pressure in the reactor and primary 
circuit is 1000 lb per square inch, and this is 
said to make for excellent operational 
stability. Secondary steam is produced at 
660 lb per square inch and passed through a 
conventional superheater to emerge at 
565 deg. Cent. The net efficiency of the plant 
is given as more than 37 per cent. The price 
per kilowatt-hour is reported to be competi- 
tive in Belgium. 

Stability of Boiling Water Reactors with 
Special Reference to the Halden Boiling 
Heavy Water Reactor. By J. A. Fleck and 
J. H. Husebye (Norway).—Experiments have 
shown boiling reactors to be self-regulating, 
but divergent power oscillations may occur 
under certain conditions. In the analysis 
presented an attempt is made to take hydro- 
dynamics into account. Ordinary differential 
equations governing the hydrodynamic 
variables are obtained by applying the integral 
theorems of hydrodynamics to the boiling 
length of the reactor and evaluating the 
integrals approximately. The resulting equa- 
tions, with the reactor kinetic equations, are 
then integrated numerically with a digital 
computer. The stability of the Halden 
boiling heavy water reactor is examined and 
compared with that of other types. 
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Tube Annealing Furnace with 
Electronic Control 


N_ electronic control system has _ been 
incorporated in a gas-fired, roller hearth 
annealing furnace recently installed by Birlec, 
Ltd., in the new stainless steel mill of Talbot 
Stead Tube, Ltd., Walsall. This furnace is used 
for the heat treating of stainless steel tubes 
either on a continuous or batch production 
basis, and in it use has been made of ** Warner ” 
electromagnetic brakes and clutches supplied by 
Westool, Ltd., to provide overall remote control. 
The furnace, which has a capacity for treating 

1 ton of steel per hour, comprises four sections : 
a loading table, a furnace chamber, a spray 
quench booth and an unloading table, the overall 
length of the furnace being 165ft. The hearth 
of each section consists of a series of rollers 
mounted adjacent to each other and chain driven 
to enable tubes up to 40ft long and 8in o.d. to be 


.carried completely through all four sections. 


The furnace chamber, which is pressurised, is 
divided into four zones, and by the use of specially 
designed Birlec control valves, the products of 
combustion form a _ controlled atmosphere. 
This produces a controlled oxidation on the 
surface of the steel, which has the effect of reduc- 
ing considerably the pickling time. 

The furnace is controlled from three desks : 
the main sub-contractor for the control gear 
was Teledictor, Ltd., and this firm was also 
responsible for the design and construction of the 
electronic counting equipment and other appa- 
ratus. By means of the control gear fitted, six 
clutches and two brakes allow the whole furnace 
to be remotely controlled to a given operating 
sequence. A clutch and brake shown in one of 
our illustrations couples the main 12-5 h.p. 
motor to the main roller drive shaft on the loading 
table, through a variable speed gearbox. This 
shaft is, in turn, coupled to the roller driving 
shaft of the furnace chamber by a clutch coupling. 
A further clutch couples the furnace chamber 
shaft to the roller drive shaft in the spray quench 
section and this shaft is coupled to the shaft on 
the unloading table. 

A 1 h.p. motor with a reduction gear is coupled 
by a further clutch to the roller shaft in the 
furnace chamber. This second drive enables the 
rollers to be driven backwards and forwards 
during the heating process to avoid distortion 
within the furnace. A clutch coupling with a 
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brake is fitted to the output shaft of a 30 h.p. 
motor and when this clutch is engaged to the 
roller drive shaft of the spray quench section 
the spray quench rollers are driven at a high 
speed. 

One of the biggest problems which had to be 
faced on this installation was the fact that during 
the acceleration and deceleration of the rollers 
in the individual sections, it was essential to avoid 
the rollers skidding and, consequently, scoring 
the tubes. The roller system in each section 
called for a high starting torque, but once the 





Electromagnetic clutch and brake assembly through 
which the 124 h.p. motor transmits its power via 
yee ropes to the variable speed gearbox 





Inlet door end of the roller hearth annealing furnace, from the drive side 
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rollers begin to revolve the driving torque falls to 
approximately 50 per cent of the starting torque. 
To provide for this, it was necessary to 
introduce an electronic closed-loop servo con- 
trolled system for the main drive and the high- 
speed drive clutches so that at all times the 
rollers were accelerated and decelerated at a 
controlled rate to prevent a tube skidding on the 
rollers. All the other clutches revolve at very 
slow speeds and are controlled by preset potentio- 
meters to give the optimum driving torque and 
protect the drive chains, &c. 

The whole furnace is automatically controlled 
to provide either continuous or batch production. 
During continuous operation, the clutches of 
each of the four sections are engaged to enable 
the main clutch to drive the whole furnace so 
that the tubes are continually passing through. 
In batch production a complete automatic 
sequence is established. In batch production 
tubes which have been placed on the loading 
table are driven into the furnace chamber by 
engaging the main drive clutch and also the 
furnace clutch. When the tubes have moved 
into the furnace, an electronic counting device 
causes the drive to be stopped. An automatic 
sequence is now started which causes the oscillat- 
ing drive clutch to be engaged and the motor 
started. This drive causes the furnace rollers to 
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be turned backwards and forwards a predeter- 
mined amount by the reversing of the oscillating 
motor. Whilst the tubes are in the furnace, a 
second batch can be placed on to the loading 
table. 

When the correct time has elapsed, the 
operator engages the high-speed clutch, together 
with the furnace and spray quench clutches, so 
that the tubes are rapidly withdrawn from the 
furnace and deposited in the quench section. 
The counting equipment operates as before to 
stop the drive when the tubes are in the correct 
position for quenching. The tubes on the loading 
table can then be run into the furnace chamber 
for the next cycle. After quenching the tubes are 
driven on to the unloading table by engagement 
of the high-speed clutch and motor. 

Whenever the main clutch or high-speed 
clutch is engaged, an electronic servo arrange- 
ment comes into action, which allows controlled 
acceleration and deceleration to be achieved 
irrespective of the load which the clutch has to 
work against. Normally, on any movement the 
sequence is that the load is accelerated to full 
speed in a period of between five and ten seconds. 
It then moves to a position just short of the 
required distance when it decelerates to a very 
slow speed, at which it moves forward to its final 
position. 


Sea Trials on Channel Power Cable 


EA trials in mid-Channel were started last 

Monday to take one stage further the proposal 
to link the British and French electricity supply 
systems by a submarine cable. This work for 
the Central Electricity Generating Board is 
being undertaken jointly by two British com- 
panies, British Insulated Callender’s Cables, Ltd. 
and Siemens Edison Swan, Ltd. All being well 
these sea trials should be completed in ten 
days. 

It will be recalled that the cross-Channel 
electricity supply link is intended for the exchange 
of power at peak load periods between Great 
Britain and France. The link is to be effected by 
d.c. submarine cable* using two single-core 


cables to carry up to 800A go and return, at a 
conductor-to-conductor voltage of 200kV, d.c. 
This project is sponsored jointly by the Central 
Electricity Generating Board and Electricité de 

* THE ENGINEER, September 7, 1956, page 323 : September 13, 
1957, page 391. 


France and the manufacture and laying of the 
cable is to be shared by French and British cable 
makers. The cost of the cable link including 
the shore terminations but excluding the over- 
head line connections to the supply systems will 
be of the order of £4,000,000. It has been esti- 
mated that the annual saving to both countries 
will be about £300,0007 because of the reduced 
requirement for generating plant, bearing in 
mind the known differences in the incidence of 
peak loads in the two countries.f We learn that 
after the end of the British sea trials a con- 
sortium of four French cable makers will begin 
their own trials on the cables which they are to 
supply for the link. 

The sea trials are conditioned by the decision 
to use separate go and return cables, each carry- 
ing 800A d.c., which would cause interference with 
ships compasses if they were laid more than a 

+ Sayers, Laborde and Lane, THe ENGrneer, April 2, 1954, 
page 493 
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few feet apart ; a maximum spacing of 10ft has 
been stipulated. 

Accordingly the main purpose of the trials is 
to confirm the technique of laying two cables 
simultaneously, separated by not more than 
10ft, at a depth of 18 to 19 fathoms. Secondary 
aims are to confirm the technique for picking up 
and repairing these cables by the jointing in of 
new lengths and to derive the maximum of 
information from electrical and physical tests 
made during the trials, and afterwards in the two 
companies’ laboratories. 

The ship chosen for this operation is the motor 
ship “Dame Caroline Haslett’’, a 2700-ion 
collier of the “ up-river*’ class which is owned 
by the Central Electricity Generating Board 
Various modifications have been carried out by 
the Board and in addition the ship has been 
equipped with special paying-out and handling 
gear (as illustrated) designed to equalise the 
tension and thus ensure simultaneous laying of 
the two cables with the required maximum 
separation. This and other gear including cable 
test equipment is now installed on the “* Dame 
Caroline Haslett’’ which has been undergoing 
fitting out at Woolwich since September 8. 

Cables of essentially similar make-up but with 
minor variations will be used for the two 880 yard 
lengths that will constitute the “go” and 
“return ’’ paths for the trials. In each case the 
cable conductor will be stranded copper of 
0-525 square inch section, insulated with impreg- 
nated-paper solid dielectric to operate at 100kV 
d.c. from conductor to earth. In one cabie the 
radial dielectric thickness will be 0-OSin greater 
than in the other. The lead sheath will be 
protected from corrosion by a sheathing of 
rubber in the one case and of a plastics material 
in the other. Both cables will be provided with 
mechanical protection by galvanised steel wire 
armouring : on the two cable lengths there will 
be a small difference in the “ lay ” of the armour- 
ing wires to provide information about the 
behaviour of the cable during laying and so 
allow the optimum design to be determined. 
Both lengths of cable will be served with an 
overall covering of impregnated jute; the 
overall diameter will be 3:07in and the weight 
per yard 36 lb. The two British companies have 
each manufactured one 880 yard length and one 
200 yard length of cable for the trials. 

The programme of sea trials will begin with 
the simultaneous laying of two 880 yard lengths 
of cable. An explosive charge will then be 
detonated to sever the cables, after which the 
severed ends on each side will be brought to the 
surface in turn and two 200 yard lengths jointed 





The collier 


‘*Dame Caroline Haslett’’ being fitted with paying-out gear of special design for laying two submarine cables simultaneously, not more than 


10ft apart. Sea trials are now taking place on two 880 yard — of 800A, d.c. cable designed to form the basis of a 160MW, 200kY submarine cable 


between Great Britain and 
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in. The distant ends of the original cables will 
be jointed together to form a loop for the elec- 
trical tests which will then be carried out. These 
tests will include continuity and insulation tests 
and a high-voltage insulation test at +300kV. 
Finally the whole of the cable will be recovered 
and subjected to critical tests and physical 
examination in the companies’ laboratories. 
During the trials use will be made of a midget 
submarine supplied by the Compagnie pour 
Exploitation Internationale des Procedes 
Rebikoff, and skin divers of the Societé Generale 
de Travaux Maritimes et Fluviaux. The sub- 
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marine and the divers will be employed in 
inspecting and taking ciné films and still photo- 
graphs of the various stages of the underwater 
operations, and checking the cables separation. 

The programme for the sea trials began with 
loading of the cable and joints at Woolwich on 
September 19, followed by collection of the 
French underwater equipment at Calais and the 
start of cable laying proper on September 22. 
It is expected that the final picking up of the 
cable at the end of the trials will be on October 1, 
and that the “ Dame Caroline Haslett’ will 
return to the Thames for discharge by October 7. 


Heavy-Duty Lathe 


HEAVY-DUTY, high-speed lathe has 


recently been built by Denham’s Engineering 
Company, Ltd., Halifax, and installed in the 
works of Swan Hunter and Wigham Richardson, 
Ltd., for turning and profile boring large marine 





Heavy-duty lathe fitted with copying equipment for profile boring large diesel 


engine piston heads 


diesel engine piston heads. The machine is 
shown in the accompanying illustration under- 
going acceptance tests in which a 670mm piston 
head was turned and bored whilst mounted in 
the 36in independent four-jaw chuck. It is 


fitted with a special saddle on which either 
hydraulic copying slides or a set of standard 
compound tool slides can be mounted. When 
not turning piston heads, the lathe can be used 
for work up to 7ft long between centres. 

The headstock is driven 
through a multi - plate 
clutch by a 30 hp. re- 
versing motor, controlled 
by an automatic star/ 
delta starter. An am- 
meter is mounted on the 
headstock and the motor 
is fitted with “ plug” 
braking. The gearing 
provides a range of 
eighteen spindle speeds, 
from 304 to 6r.p.m., and 
the spindle is mounted 
in specially paired ball 
and roller bearings. 

The bed is of heavy, 
rigid construction, with 
chip chutes to the rear 
for swarf removal and 
sunk narrow guides for 
the saddle. Enclosed 
copper busbars and col- 
lector gear are fitted at 
the back of the bed, with 
a travelling contactor 
panel. 

The carriage comprises 
an apron, with a single 
lever for engaging the 
longitudinal and cross 
traverse feeds, and a saddle on which the copying 
equipment slides or compound tool slides can 
be fitted. A range of fifty-four feeds provided 
is from 0:002in to 0-125in per revolution. The 
copying equipment can be seen in our illustration. 
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The main swivel slide of the hydraulic slides can 
be adjusted through 360 deg. on the cross slide 
and it provides an anchor point for the hydraulic 
piston of the equipment. The copying slide 
which moves on the swivel slide carries the 
hydraulic cylinder and tracer valve assembly. A 
swivel race on this copying slide carries an 
auxiliary swivel slide, which can be positioned 
radially to set the tool slide in line with the 
centre line of the machine, irrespective of the 
setting of the main swivel slide. The tool slide 
which has a movement of 44in on the auxiliary 
slide is bored to take a range of special boring 
bars and has a tool holder block for standard 
tools. 

In the hydraulically operated tracing equip- 
ment there is a 44in diameter by 10in stroke 
piston/cylinder unit controlled through a valve 
block by a lever tracer valve. For profiling 
operations, on piston heads, the best conditions 
are given by a slide setting at 70 deg. to centre 
line and the templates are mounted on a carrier 
located by a taper strip in a double-vee recess in 
the cross slide. During profiling the end of the 
template carrier is secured longitudinally to a 
bracket locked to the lathe bed, the bracket 
having an anchor point which is adjustable across 
the bed to align the clamping of the template 
carrier parallel to centre line. With a longitu- 
dinal feed engaged the carrier (and on it the 
template) remains stationary, whilst the stylus 
traverses with the carriage and, through the 
medium of the tracer valve, moves the copying 
slides to produce the required form. 

The controls of the machine have been specially 
arranged to assist the operator, for whom 
visibility of the cutting tool, combined with access 
to the controls, would otherwise have been very 
difficult. For moving the saddle during setting 
and operation, the rapid traverse drive has been 
set for a rate of lin per second, to give sensitive 
movement. An additional position has been 
provided at the back of the saddle for operating 
the cross-traverse screw, so that when the 
operator is leaning forward to see inside a piston 
head he can still reach the control handle. The 
push-buttons on the headstock for the main 
motor drive are duplicated on the saddle, together 
with rapid traverse push-buttons which are also 
available in a pendant mounting. 

Laminated plastics templates have been pro- 
vided for use with the tracing equipment by the 
manufacturers of the lathe, and the boring tool- 
holders used on the machine are high-duty iron 
castings stressed by steel plates to damp vibra- 
tions. It is stated that with this machine a 
floor-to-floor time of twelve hours can be 
obtained by a trained operator when machining 
a 670mm piston head. This compares with the 
previous time of thirty hours with hand-controlled 
turning using sheet metal gauges. 





Carriage of heavy-duty lathe showing copying slide arrangement 
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Diploma in Technology 


AT the end of last week, the National Council 
for Technological Awards announced the names 
of the first successful candidates to be awarded 
the Diploma in Technology (Engineering). 
Thirty-four candidates have successfully com- 
pleted an approved four-year sandwich course, 
comprising study at the Birmingham College of 
Technology and industrial training with The 
General Electric Company, Ltd. Twenty-seven 
of them have reached honours level and one 
further candidate reached second-class honours 
level in his final examinations, but has yet to 
complete his industrial training before confer- 
ment of the Diploma can be considered. Five 
candidates failed and these may take the final 
examinations once more only before August, 
1960, subject to the approval of the College 
Board of Studies and the continued support of 
the company. 

The Council says it considers these results to 
be very satisfactory in that of the forty students 
who took the first final 
examinations at Birming- 
ham College of Tech- 
nology, twenty - eight 
reached honours level, 
seven followed the 
honours course with suffi- 
cient credit to merit a 
pass, and only five failed. 
The subjects of examin- 
ations were : electrical 
engineering, mathe- 
matics, human _rela- 
tions and industrial re- 
lations, together with 
two of the following 
subjects, namely, elect- 
rical measurements and 
measuring instruments, 
electric power, applied 
thermodynamics, theory 
of electrical machines, 
electronics and telecom- 
munications. 

The internal examiners 
were Mr. C. F. Part- 
ridge, vice-principal of 
the College and formerly 
head of the department of electrical engineer- 
ing, and Dr. D. Karo, reader in electrical 
engineering. Professor J. Greig, of King’s 
College. London, and Dr. E. Glaister, of 
Imperial College of Science and Technology, 
were external examiners. 

This course in electrical engineering, which was 
prepared in 1954 by the Birmingham College 
of Technology, on the initiative of The 
General Electric Company, Ltd., was designed 
to meet the needs of industry and full profes- 
sional standards. When the course was con- 
sidered in January, 1957, the Council felt that 
the arrangements proved to be aligned so closely 
with their requirements that it was only fair for 
recognition to extend to those students who began 
their studies on September 1, 1954. 

The Council states also that on February 6, 
last, there were 1394 students attending forty-five 
courses recognised as leading to the Diploma in 
Technology. It is hoped that the number of 
students attending these existing courses will 
increase this month and again in January next. 
A further twenty proposed courses have been 
approved by the Council and the colleges con- 
cerned hope that these will start very soon. 
Thus, it seems likely that by the end of 1961, 
more than 1000 students will have qualified for 
the conferment of the Diploma in Technology, 
and that this figure may well increase to 2000 by 
the end of 1962. Furthermore, the Council 
expects that more courses will be recognised 
during the forthcoming academic year, although 
some of these will depend on the colleges con- 
cerned being able to recruit adequately qualified 
and experienced teaching staff. The Council 


feels that the results in the Birmingham course 
in electrical engineering represent an encouraging 
start to the Diploma in Technology. The 
present development of courses, it says, indicates 
that a promising move has been made towards 
achieving the aims set out in the White Paper 
on Technical Education which was presented to 
Parliament in February, 1956. 


Portable Test Set For Multi-Core 
Cables 


Last week we saw a demonstration of a port- 
able test set for the automatic checking of the 
continuity and insulation of multi-core cable 
looms. This product of de Havilland Propellers, 
Ltd., Hatfield, Herts, was originally developed 
for checking electrical cable systems in aircraft (as 
shown in one of our illustrations), but it is equally 
suitable for use in any other installations where 
multi-core cabling is run in confined spaces. 





Test set for automatic checking of continuity and insulation of multi-core cable 
looms. The set weighs 19lb and is shown here with its connector, termination unit 
and head set for communication with the remote end via the loom cables 


Obvious applications could be found in ships. 
railways, mines and remote control and com- 
munications systems generally. 

As illustrated, the equipment consists of the 
test set (normally battery operated) and‘ its 
associated connector, termination unit and head- 
set. By connecting the test set to one end of a 
cable run and terminating the far end by the 
terminal unit, a check can be made, in turn, of the 
continuity of each core, or of the insulation 
between each core and the remaining cores and 
earth. The terminal unit, which weighs 4 Ib, is 
reversible and the two ends are clearly marked 
*‘continuity’’ and “‘insulation’’ respectively 
to provide the appropriate conditions between 
the cores for the two tests. 

Having selected “* continuity ’’ or “ insulation ”’ 
by push button, after having made the corre- 
sponding termination at the remote end, the 
test is initiated by another push button. This 
operation starts a motor-driven step-by-step 
selector which applies the test to each wire in 
turn. At each step of the selector the particular 
wire under test is indicated, normally by a code 
letter in a window, which is illuminated by a red 
light if failure occurs, in which case the selector 
stops at the faulty core. Successful completion 
of a test sequence is shown by the extinguishing 
of a separate indicator lamp. A “ reset’ button 
prepares the test set for a further test sequence. 
The speed of operation by the selector, on con- 
tinuity, is five conductors per second ; on insula- 
tion there is a choice of three speeds, namely, 
one conductor in thirty seconds, fifteen seconds 
or six seconds, each conductor being checked to 
all others bunched and to earth. The insulation 


test voltage is 500V d.c., which is non-lethal 
because of current limitation. 

The single outlet from the test set can be 
adapted for use with any cable by means of a 
suitable coupler which can be supplied against 
the customer’s requirements. In its present 
form, as demonstrated, the equipment includes a 
connector (Plessey Mark IV) in which the coding 
is checked by a clearly marked movable keyway 
on both the coupler and termination units. Thus, 
normally the connector provides a capacity up 
to twenty-five conductors per test, but larger 
cables can be accommodated by the use of extra 
adaptors. 

To facilitate the testing of long cable runs, 
where the termination unit at the remote end is 
conveniently attached by a second operator, 
intercommunication is provided by headsets. 
For this purpose a transistor amplifier is built 
into the test set and the connection for the speech 
channel between the two operators is made 
through the cable under test. When this system 
is in use the operators receive an additional 
audible signal while each test is being made, and 
the pitch of the signal changes when a cable fault 
is detected by the instrument. 

The power source for the test set is a light- 
weight Varley battery having no free electrolyte 
and sufficient capacity for about sixteen hours 
of normal use ; the consumption, which fluc- 
tuates according to the state of the test, is specified 
to be less than 30W. The battery can be fully 
recharged in four or five hours. A charging set 
can be supplied, built into the transit case, which 
is used to carry the test set and its accessories. 
It is so arranged that the act of placing the test 
set in the case makes the charging connections : 





The portable test set for multi-core cable looms. is 
here shown in ee 


the equipment includes a meter showing the state 
of charge and a regulator and cut-out. 

By releasing four clips the lower part of the 
test set, which contains the battery, can be 
removed. Where a mains supply is available, 
and is preferred, the battery compartment can 
be replaced by a similar compartment containing 
a converter suitable for 110V to 250V, 45 to 
65 c/s, single-phase supplies. The mains unit 
embodies printed circuits developed and made 
by the de Havilland organisation. The casing 
of the test set itself is a “ Fibreglass ”’ moulding, 
the overall dimensions being 11in by 6in by 84in 
(28cm by 15-5cm by 21-Scm) and the weight of 
the test set 19 Ib (8-5 kg). 
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Voltmeter for 1500 Mc/s 


THe voltmeter illustrated here is a recent 
addition to the “ TF1041 ”’ series of instruments 
made by Marconi Instruments, Ltd., St. Albans, 
Herts. [It is a vacuum tube voltmeter (“ TF 
1041 B*’) and it is stated to be the first instru- 
ment of its kind with a frequency range extending 
from 20 c/s to 1500 Mc/s ; its range of measure- 
ment is 25mV to 300V, a.c. With direct current 
it is suitable for measuring voltages from 10mV 
to 1000V and resistance from 0-02 ohms to 500 
megohms. Multipliers can be supplied to extend 
the voltage range up to 2kV, a.c., and 20kV, d.c. 

The probe unit that is used for a.c. measure- 
ments contains a disc-seal diode rectifier with a 
resonant frequency of 3000 Mc/s and a low 
inter-electrode capacitance—properties which 
make possible a frequency response that is flat 
to within 1 dB up to 1000 Mc/s and shows a rise 





voltmeter for frequencies up to 
1500 Mc/s 


tube 


Vacuum 


of less than 3 dB at 3000 Mc/s. The probe, small 
and cylindrical, weighs only 14 ounces. 

For the d.c. circuit of the voltmeter use is 
made of a two-stage impedance converter. Each 
stage embodies two cathode followers and there 
is heavy degeneration between the input points 
and the moving-coil meter across the output, 
to ensure that the accuracy is virtually indepen- 
dent of valve characteristics. On all valves the 
filament supply is stabilised, and the effects of 
meter temperature coefficient are offset by a 
series thermistor. The stability and freedom 
from drift resulting from these refinements are 
manifested by a steady zero, which needs only 
one setting to suit all ranges. 

There is no conventional chassis, all com- 
ponents being mounted on the rear of the hinged 
front panel, and the a.c. and d.c. inputs are 
isolated from this panel. 

On all d.c. ranges, a centre-zero facility is 
available to aid the precise determination of null 
point in bridges or discriminators. Measurement 
of d.c. volts and ohms is simplified by the special 
dual-purpose d.c. probe with its finger-tip “* V/QQ” 
selector ; set to “ V,”’ an isolating resistor is 
introduced to shield the circuit under test from 
the effects of probe-lead capacitance. The d.c. 
supply for ohms measurement is obtained 
without the use of batteries. 


Miniature Cam-Operated 
Synchronous Timer 


THE accompanying illustration gives an impres- 
sion of a new miniature “* MSC *’ cam-operated 
synchronous timer made by the Electrical 
Remote Control Company, Ltd., the Fairway, 
Bush Fair, Harlow, Essex. The specimen shown 
here has six cams, each of which is friction 
mounted on the camshaft ; each cam operates a 
changeover switch and can be adjusted smoothly 
to vary the switching time intervals. The cam- 
shaft is driven through a friction clutch and gears 
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Cam-operated synchronous timer. Each cam operates 

a changeover switch and is friction mounted on the 

gear-driven camshaft for adjustment of the time 
interval 


by a small synchronous motor for 50 c/s or 60 c/s 
supplies at 110V, 230V or 440V, as required. 

“MSC ” timers can be supplied with one to 
twelve sets of cams and changeover switches, 
instead of six sets as illustrated. The switching 
capacity of each circuit is stated to be 1OA at 250V 
a.c. non-inductive, or 6A at 250V a.c. inductive, 
and the inrush current should be limited to 30A. 

The timing range is wide: the final shaft 
speed can be fixed to give any cycle time between 
five seconds and twenty-eight days. One of the 
timer switches can be wired in series with the 
motor and the corresponding cam can be set to 
open the motor circuit at a predetermined point in 
the cycle ; thus, the timer can be used as a hand- 
set multiple-circuit, multiple-time-interval device. 

The camshaft is mounted in oil-retaining 
bearings. At one end the shaft projects through 
the end plate to allow for hand resetting to zero. 
With six cams and changeover switches, as 
illustrated, the timer, including the shaft pro- 
jection of 4in, can be housed in a space of 63in 
by 3in by 3in. 


Performance Recorder 


PRODUCTION planning and costing rely on 
accurate recording, but the conventional pen- 
and-moving-chart method suffers from the slow- 
ness of the subsequent analysis. With the 
performance recorder recently developed by the 
British Iron and Steel Research Association, the 
machine-operator uses his press-button station to 
signal data such as shift number, job number, 
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running time, idle time and, by a simple pre- 
determined code, the reason for idle time. The 
recording apparatus transcribes the incoming 
electrical signals into punched holes in a multi- 
track tape, which is then analysed at high speed. 
Running reports can thus be provided to the 
administrative centre minute by minute, or a 
consolidated statement of each shift’s activities 
can be prepared at convenient intervals. Results 
can be presented either on punched cards 
or by standard teleprinter. There are three 
essential elements in the system ; the “ press- 
button ”’ station next to the machine, the central 
recording apparatus (with its “ queueing” 
device to accommodate a series of simultaneous 
signals from a number of machines), and the 
‘* reading-out *’ unit in the appropriate office. 
Examples of the instrument’s use have been 
described to us by B.LS.R.A. The first industrial 
installation was made, by a large South Wales 
steel works, to monitor eighteen units of plant 
employed in cold-rolling strip. Another install- 
ation is reported to have been made at the 
Lancashire, works of a large cable 


Prescot, 
and wire maker. Here, a_ single-channel 
apparatus has been applied to a _ large 


machine drawing heavy copper wire for power 
cables. In the first instance the recorder is being 
used on works-study investigations, recording 
facts such as material consumed, machine 
utilisation and down-time. The tapes are being 
analysed on the firm’s pay-roll computer. 
Another Welsh steel works is using a recorder to 
investigate the performance of certain heavy 
mills on an electrolytic tinning line. The 
recorder is designed to handle fifty-five different 
signals, making it possible to record, among 
other things, the time of day, day of the month, 
idle and running time, order number, fault 
number, number of prime grade sheets produced, 
number of second-grade sheets, number of 
rejects, power consumption in kilowatt hours, 
and shaft revolutions on the main drive. A 
single-channel installation has also been sup- 
plied to a Yorkshire manufacturer of steel sec- 
tions and strip. This recorder has been applied 
to a cold reversing mill and will probably be the 
prototype of other installations at the works in 
the light of experience. The present recorder is 
being used for cost-analysis 

All these performance recorder installations 
have been made by the Digital Engineering Com- 
pany, Ltd., Battersea Park Road, London, 
S.W.11. The apparatus is also being produced 
by Davy and United Engineering Company, 
Ltd., of Sheffield. 





Station for feeding coded data to the central recording apparatus of a performance recorder. The illustration 
shows one of eighteen ‘* feeding-in °’ points at a Welsh steel works producing cold rolled steel strip 
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Bulk Materials Handling 


A DEMONSTRATION of the “ Tote” system for 
the bulk handling, storage and transport of 
granular materials, powders and liquids was 
recently given by Pressoturn, Ltd., Leam Terrace, 
Leamington Spa, Warwickshire, the British 
licensees for the system. In this system a bin of 
heavy gauge aluminium alloy, designed for easy 
handling and stacking by crane or fork lift truck, 
is used. A Qin diameter filling aperture is 


situated at the top of the bin and a discharge 
door 34in long by 14}in wide is fitted along the 
Each door of the 


lower edge of one side. 





Bin unloading equipment. 
the process. 


apparatus is sealed against dust and made 
watertight by specially designed gaskets and 
fasteners. ; 

The system demonstrated was at the factory of 
Aspro-Nicholas, Ltd., Slough, and we reproduce 
a photograph of the bin discharging equipment 
at that factory. The bins are placed by fork 
trucks on the base beam of the equipment with 
the discharge door against a large recessed back 
plate. Clamping arms then rigidly lock the bin 
against the plate, the edges of which are 
sealed by resilient strips against the side of 
the bin. A key is inserted through a sealed 
hole in the back plate and fitted on to the dis- 
charge door lock. As the bin door is unlocked 
by the key it moves outwards to seal against a 
seating formed by a projection round the key 
orifice in the plate. With the bin discharge door 
open the whole assembly is then tilted over by 
a screw jack to an angle of 45 deg., as shown 
on the right in the illustration. As the bin 
contents gravitate out of the discharge door they 
fall into a trough fitted with a screw conveyor 
along the lower part of the back plate, and this 
conveyor delivers the material into the boot of 
an elevator at the side. In this particular case 
the material being discharged is free flowing but 
if powders likely to pack or bridge are being 
handled a vibrator can be readily fitted. 

With the method of discharging which has 
been developed any material carried in the bins 
is completely sealed to prevent its contamination 
by airborne dust, or likewise its release to 
contaminate the surrounding atmosphere. Bins 
are made in three standard sizes of 42, 74 and 
110 cubic feet capacity and their design is such 
that materials can be stored and transported in 
them without fear of contamination or loss. 
They are fitted with cup-ended legs which 


On the left can be seen an unoccupied tilting gear 
with screw feed on the backplate which controls the supply of material into 
On the right, a bin is tilted to the discharge angle 
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register in cup pads in the top corners to facilitate 
safe stacking during storage. The makers point 
out that where a number of bulk ingredients 
have to be delivered for processing and mixing 
in a factory the bins pro- 
vide a very useful facility 
for direct delivery batch- 
ing, in that they can be 
taken into a plant and dis- 
charged into appropriate 
service hoppers without 
intermediate handling of 
materials. If required, 
batch weighing devices 


can be fitted in the bin 
filling or discharging 
equipments. When very 
fine powdered materials 
have to be loaded, a spin- 
ner head and jolter can 
be supplied. The spin- 
ner throws the material 
to the sides of the bin, forming a level load, and 
the jolter vibrates it to ensure capacity loading. 
As the bins are weather- and dust-tight they can 
be stored on uncovered or any available sites 
without fear of damage to their contents by 
weather or by evaporation, or attacks by vermin 
and rodents. 


Pitch Fibre Pipe Factory Extensions 


PRODUCTION of pitch-impregnated fibre drain 
and sewer pipes at the factory of the Key Engin- 
eering Company, Ltd., Larkfield, near Maid- 
stone, Kent, has recently been greatly increased 
by the introduction of new plant, a new machine 
shop and the adoption of a mechanised layout. 

Straight pipes are manufactured in lengths of 
8ft or 5ft 6in, with internal diameters of up to 
6in. The pipe is made from a pulp of a mixture 
of carefully selected cellulose fibres designed to 
give the best structure in the finished white 
pipe. The pulp is fed from the preparation plant 
on to a moving sheet of fine felt; this can be 
seen in the illustration. A revolving mandrel 
gathers the mixture from the felt and builds up 
the wall thickness of the pipe to the required 
degree, the size of the pipe being controlled by 
the length and diameter of the mandrel employed. 
When the desired wall thickness is reached, the 
mandrel with its wet fibre pipe is automatically 
ejected on to a conveyor which feeds the drying 
ovens, and a new mandrel drops into position in 
contact with the felt. The wet fibre pipes travel 
on slow-moving conveyors through the drying 
ovens, where the humidity and temperature are 
rigidly controlled, until they emerge baked into 
a hard, tough condition. The mandrel is then 
automatically ejected and returned to begin its 
cycle of operations over again, whilst the now 





503 


dry pipes are carried in batches by erane to the 
impregnation section. Here they are subjected 


to alternate vacuum and pressure impregnation 
cycles with pitch maintained at a preset tem- 


Cellulose pulp on its way from the preparation plant, carried by a moving sheet of 
fine felt until gathered up by a revolving mandrel 


perature, the pitch soaking right through the 
wall of the pipe, making a homogeneous structure 
of great strength. After being cooled, the pipes 
are taken to the machine shop, where a 2 deg. 
taper is machined at each end by automatic 
lathes. Pipe bends, junctions, angled couplings 
and adapters are also made in the factory, as well 
as saddles and adapters for jointing fibre pipe 
into other types of drain pipe. 

Work on a conveyor system at the end of the 
factory, which will carry the finished product to 
the stockyard for distribution and stacking by 
fork lift truck, is still being carried out. 


Medical Electronics Discussion 
Group 


WITH the encouragement of members of the 
medical profession, the Council of the Institution 
of Electrical Engineers has instituted a Medical 
Electronics Discussion Group, to provide a 
forum in which electrical engineers specialising 
in electronics can meet members of the medical 
profession to discuss problems in which they 
have a common interest. This group will hold 
regular meetings having the nature of colloquia, 
at which subjects coming within the fieid of 
medical electronics will be discussed. The affairs 
of the group wiil be guided by a committee 
broadly representative of members of both 
professions who are prominent in this field. 

Any person interested in these activities should 
send his name and address to the Secretary of 
the Institution of Electrical Engineers, Savoy 
Place, W.C.2, for inclusion in a mailing list which 
is now being compiled. 

With the object of supporting the second 
International Conference on Medical Electronics 
which is planned for next year, the [.E.E. Council 
has agreed that the committee of the new group 
should receive, on behalf of Dr. C. N. Smyth, 
M.A., B.Sc. (Eng.), M.B., B.Ch., M.LE.E. (a 
vice-president of the Interim Committee of the 
International Conference and Chairman of its 
Papers Committee), notice of any papers coming 
from British sources. 
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Industrial and Labour Notes 


Miners’ Wages 

Two days last week were taken up in 
discussions between the National Coal Board 
and the National Union of Mineworkers on a 
claim for a wage increase for day men. The 
claim submitted by the union was for an 
increase of 15s. a week; it followed the 
rejection, by the Board and by the industry’s 
arbitration tribunal, of an earlier claim for 
10s. a week. 

At the end of the talks on Thursday of 
last week, it was stated that the union execu- 
tive had agreed to recommend to a conference 
of union members on October | acceptance 
of an increase of 7s. 6d. a week in the basic 
grade rates of day-wage men, with propor- 
tionate increases for juveniles. Conse- 
quential increases for craftsmen, winding 
engine men and weekly paid industrial staff, 
it was explained, would be negotiated between 
the Coal Board and the union in the next 
few days. A statement, agreed by the Board 
and the union, explained that the Board’s 
offer of increased wages would be subject to 
acceptance by the union of a standstill in 
pieceworkers’ rates for a period of nine 
months and of a resumption during the 
winter months of voluntary Saturday working 
at pits which produce a high proportion of 
large coal. The standstill on pieceworkers’ 
rates, the statement continued, would not 
affect claims for increases already submitted 
or claims in respect of changed methods or 
conditions of working. As to Saturday 
working, the Board would consult the union 
as to pits where it would be advantageous for 
it to be introduced. Finally, the statement 
said that the Board and the union would set 
up machinery at national level to secure that 
effective joint action was taken “ to remove 
impediments to operational efficiency.” 


The Civil Service 

The report of the Civil Service 
Commissioners for the year ended March 31, 
1958, says that the total number of candidates 
dealt with in that period was 111,702, com- 
pared with 112,590 in the preceding year. 
The number of successful candidates in 
competitions rose from 11,606 to 13,057, 
but, the report observes, in most of the main 
classes of the Civil Service there were more 
vacancies than suitable candidates. 

In the section of the report which refers 
specifically to the scientific classes it is noted 
that, although the number of applicants in 
the senior scientific officer competition was 
noticeably less than in 1956, most of the 
vacancies declared by departments were 
filled. One observation made by the Com- 
missioners is that at scientific officer level the 
average quality of the candidates was not so 
high and the results were therefore less 
satisfactory. The report goes on to say that 
there is “ little change to report on recruit- 
ment to engineering posts.” During last 
year there was a decrease in the number of 
applications and most of those received were 
from candidates serving in temporary posts 
in the Civil Service, to which they were 
appointed by ad hoc departmental recruit- 
ment. The major result of the competitions 
has therefore been the establishment of 
temporary staff rather than the introduction 
of fresh recruits. The Commissioners point 
out that, in a period when the volume of 
engineering work has shown a tendency to 
contract in some Government departments, 
there is naturally a strong incentive for 
temporary officers to seek establishment. 


But they go on to say that the continued lack 
of well-qualified young entrants increases the 
anxiety, first expressed two years ago, as to 
future leadership in so important a field. 
From the numerical point of view, the 
Commissioners add, the most serious short- 
ages are still of civil and electrical engineers, 
particularly of electrical engineers with a 
knowledge of communications. 


Overseas Trade 

In its survey of the United Kingdom’s 
overseas trade in August, the Board of Trade 
says that the final figures for both exports 
and imports were substantially lower than 
those for the preceding month. The reasons 
given are the beginning of the usual summer 
quiet period of trade and the end of recovery 
from delays, caused by the dock strike in 
June. 

The value of exports in August was 
£257,800,000, which was £28,000,000 below 
the July total, and the import value was 
£304,300,000, which was £33,000,000 or so 
less than the July figure. Re-exports, on 
the other hand, increased to a value of 
£13,100,000, so that the visible trade deficit, 
at £33,400,000, was close to this year’s 
monthly average. The Board’s survey in- 
cludes some comments on export trends over 
the last three months (June to August). It 
is explained that the monthly rate of exports 
in this period was 7 per cent below the average 
of the earlier months of this year. Part of 
the decline is attributed to the normal 
seasonal movement, but, the Board says, 
** there was clearly also a continuation of the 
recent underlying downward trend.” All 
the main groups of exports shared in the 
decrease, including engineering exports, which 
until recently have constituted much the 
most buoyant sector. Exports of engineering 
goods in the June-August period were 5 per 
cent below the January-May rate, machinery 
other than electric falling by 8 per cent, elec- 
trical machinery by 7 per cent, cars and 
chassis by 74 per cent, and commercial 
vehicles by 16 per cent. At the same time, 
aircraft exports were 11 per cent more and 
those of ships and boats increased by 66% per 
cent. Exports of metals between June and 
August were 11 per cent below the January- 
May level, with a fall of about 20 per cent 
in the shipments of iron and steel, but no 
overall change in the value of non-ferrous 
metal exports. 


British Agricultural Machinery 
At the annual conference of the Agri- 
cultural Engineers Association, which was 
held at Selsdon Park, Croydon, last week- 
end, one session was devoted mainly to a 
discussion of the influence of a Common 
Market and of a European Free Trade Area 
on this country’s extensive agricultural 
tractor and machinery industry. The subject 
was introduced by Sir Norman Kipping, 
director-general of the Federation of British 
Industries. A great deal of Sir Norman’s 
speech was “ off the record,” but in answering 
the many questions that were put to him, he 
dealt very ably with a number of problems 
which have to be considered in connection 
with the probable development of a European 
Free Trade Area. The topics touched upon 
ranged from tariffs and transport to trade 
fairs. 
The president of the Agricultural Engineers 
Association, Mr. Lionel Harper, who was in 
the chair at the conference, said that from a 


tractor manufacturer’s point of view the 
picture of a free trade area was “far from 
disheartening.” The free trade area would 
be composed in the main of countries that 
were traditional markets for Germany’s 
engineering products. Both the United 
Kingdom and Germany, however, had 
increased their tractor sales in the area by 
25 per cent; this country’s annual share 
was now £16,000,000, against Germany’s 
£11,000,000. It would be wrong to be com- 
placent, Mr. .Harper commented, but there 
seemed to be no reason for the trend of 
tractor sales to alter to Britain’s disadvantage. 
He went on to say that the figures for imple- 
ment sales told a different story. During the 
last three years, British farm implement 
exports to the free trade area had risen by 
22 per cent to just £4,000,000 a year, but over 
the same period German implement exports 
had increased by 38 per cent to £18,000,000 
annually. That could only mean, Mr. 
Harper added, that Continental farmers were 
using British tractors in conjunction with 
German equipment. 

During the conference, Mr. Harper com- 
mented on the relaxation of restrictions on 
dollar imports which he described as “a 
major step towards achievement of the 
economic interdependence ’’ which was so 
essential to the western world. British indus- 
try, he thought, should benefit much more 
than that of the U.S.A. The possibility of 
more trade between Canada and the United 
Kingdom, for example, could be expected to 
produce a greater desire on the part of 
Canada to purchase British goods. Above 
all else, Mr. Harper said, the availability of 
American machine tools for British factories 
would enable the agricultural machinery 
industry to increase its efficiency still more 
and thus maintain its prices as it was doing 
at the moment, despite rising costs. 


Moving from London 


The London County Council has 
arranged, at Charing Cross Underground 
Station, an exhibition entitled ‘* Moving 
from London.” It has been designed to 
demonstrate the advantages which indus- 
trial firms may derive by moving from 
London to expanding country towns where 
factory sites are available and new houses 
are being built for employees. Develop- 
ment in country towns is already planned 
to provide 16,000 homes and jobs for 
Londoners in Bletchley, Bury St. Edmunds, 
Edenbridge, Haverhill, Swindon, Thetford, 
Aylesbury, Huntingdon and Letchworth. 
Negotiations with Ashford and Basingstoke 
are proceeding. 

The exhibition was opened on Monday by 
the Minister of Housing and Local Govern- 
ment, Mr. Henry Brooke, who praised the 
efforts of the L.C.C., in co-operation with 
other local authorities, to encourage the 
movement of factories, offices and people 
out of overcrowded London. Recently, the 
Minister continued, there had been a confer- 
ence about offices moving out of London ; 
the exhibition, however, concentrated on 
factories. Many firms, of course, had 
moved their factories to new towns. Now 
there were existing country towns which 
wanted more people to come and live in them 
under agreements made with the L.C.C. 
These towns had the space to put up modern 
factories with room to expand and to provide 
better housing as well as quick and easy 
journeys to work. 








Continental Section 


THE ENGINEER 


“ Mecanelec 58” Exhibition 


No. Il—{Concluded from page 466, September 19) 


Ae the exhibits shown in the heavy 
machine tools section we noted presses by 
Etablissements Georges Bret, Verneuil-sur-Avre 
(Eure). These included inclinable and fixed gap 
presses, die presses, press brakes, billet shears, 
and guillotine shears. The presses are equipped 
with electro-pneumatic controls, the guillotine 
shears with hydraulic hold-down, while a 
motorised rear guide with optical indicator 
enables all adjustments to be made from in front 
of the machine. 

Société de Constructions de Montbard, 
6, Rue Daru, Paris (8e), showed straightening 
roll stands with crossed hyperbolic rolls. One 
twin-roll machine was the model VBM_ 120 
for straightening bars or heavy tubing of 40mm 
to 120mm external diameter (mild steel) at up to 
30m per minute. The range of machines 
covers diameters of 6mm to 406mm (8mm to 
250mm for the twin-roll machines). 

H. Ernault-Batignolles, 169, rue d’Alésia, 
Paris (14e), showed the “ S-Pilote’’ automatic 
copying lathe for diameters up to 455mm and 
maximum turning length of 500mm or 1000mm. 

Normally fitted with a 15 h.p. motor, the 
lathe can be equipped with motors up to 30 h.p. 
Built for large or small batch production, the 
machine is programmed by means of perforated 
cards printed in “ clear ’’ without the use of any 
code. 

Société Alsacienne de Constructions Mécani- 
ques, Graffenstaden (Bas Rhin), showed the 
AM.133 horizontal boring mill with 130mm 
diameter spindle, a development of the AM. 
131 (2000mm vertical travel, 4000mm traverse, 
21 h.p.). This machine has been equipped with 
hydraulic controls. The heavy milling machine 
FH 142, by the same maker, is arranged for 
automatic cycling. Fitted with a 32 h.p. motor, 
it is designed for normal or climb milling. 


Covema, 15, rue de la Nouvelle France, 
Aubervilliers (Seine), showed an improved 
version of its model A3 horizontal boring 


and milling machine. This machine has a 
1500mm long horizontal bed (special size, 
2100mm) similar to that of a lathe, with lathe- 
type saddle actuated by lead screw and feed 
spindle. The headstock is mounted on a vertical 
slide giving a movement of 280mm. The saddle 
is equipped with a 710mm by 400mm worktable 
with 335mm transverse and 850mm or 1450mm 
longitudinal movement, depending on the length 
of bed. Standard spindle speeds are from 
26:5 to 2000 r.p.m., other ranges being available. 
The tail support for the boring bar has been 
equipped with a split bushing clamped by means 
of an eccentric. 

The general tendency towards programme 
control and automatic operation was exem- 
plified by the ‘“* Codimatic”’ lathe shown by 
Société Nouvelle Henry Hamelle, 21-23, Boule- 





** Supercap ’’ heavy-duty lathe—Ets. Sculfort 


vard Jules-Ferry, Paris (XIe). This machine is 
electro-hydraulically controlled from a separate 
cabinet, on the panel of which the programme is 
set up by means of jacks. For programme 
repeats, perforated cards facilitate this operation. 
The speeds and feeds required in the various 
steps are set by means of dials placed below the 
programme panel. The lathe has front and 
rear longitudinal slides, each equipped with 
independently operated cross-slides which can 
be set at any angle. In addition there is a central 
turret slide with hexagonal turret. Slide move- 
ments are limited by stops, for the turret these 
are carried on a synchronously indexing drum. 
Maximum length of workpiece, 750mm; swing, 
400mm; horsepower of motor, 15 h.p. 

Several makers showed lathes in actual oper a- 
tion with ceramic cutting tools. One of these 
was the ** Supercap *’ (below) by Etablissements 
Sculfort-Fockedey, Vautier et Cie., Maubeuge 
(Nord), which has a swing over the bed of up to 
404in and is made to admit up to 315in between 
centres. This latter was demonstrated machin- 
ing 45-ton steel initially of 260mm diameter, at 
a spindle speed of 354 r.p.m. (surface speed 
250m per minute), with a cutting depth of 6mm 
and feed of 14mm per revolution. The lathe was 
equipped with a40h.p. motor (Agent : Rudolph 
Carne and Co., Ltd., Swan Works, Fishers Lane, 
Chiswick, W.4). 

Much attention was caused by a range of 
heavy programme-controlled copy-milling 
machines, originally developed for the aircraft 
industry by Forest et Cie., 16, rue de la Paix, 
Paris (2e), and now to be built at a factory at 
Capdenac (Aveyron), specially erected for this 
purpose. (Sales agent: Ets. Ribail, 71, Boule- 
vard de Reuilly, Paris 12e). Our illustration, 
below, shows one of these, the model V800 
AC2 vertical copy milling machine, with a 
table of 2800mm by 800mm working surface 
and 2500mm longitudinal travel (greater lengths 
available on request). The headstock console 
has a horizontal travel of 800mm and the head- 
stock itself a vertical travel of 550mm. Feeds 
are infinitely variable from 15mm to 1500mm per 
minute under electronic control, and there are 
quick horizontal and vertical movements of 
3000mm and 1500mm per minute respectively. 
The main motor is of 10 h.p. or 20 h.p. and 
drives the headstock spindle at sixteen speeds 
from 20 to 1500 r.p.m., the speeds being hydrauli- 
cally selected. The feeds are engaged electro- 
mechanically by multi-disc clutches ; the machine 
can be arranged for climb milling. All controls 
are from the front of the machine, which is 
centrally lubricated. Shown here with copying 
arrangement for the rapid production of dies 
or light alloy components (such as are used for 
aircraft), this milling machine can also be supplied 
with automatic sequencing of operations. 
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Besides a smaller version of the same machine, 
Forest et Cie., were showing heavy horizontal 
millers with table sizes up to 5200mm by 800mm 
(standard, 2800mm by 800mm and 2200mm by 
500mm). These can be supplied with horizontal, 
vertical or transversal copying device and motors 
of 15 h.p. to 50 h.p. 

Ateliers G.S.P., 138, Bd. de Verdun, Cour- 
bevoie (Seine) (Stanhope Machine Tools, Ltd., 
202, Acton Lane, London, N.W.10) are putting 
on the market a gear hobbing machine for 
straight or helical gears up to 450mm diameter 
(or lengths up to 250mm) and module 10. 
Equipped with a 15 h.p. motor, the machine 
takes hobs up to 150mm diameter by 160mm 
length. Milling speeds range from 75 to 495 
r.p.m. The gear blank is carried on a vertical 
horizontally adjustable work spindle while the 
hobbing cutter together with the whole of the 
headstock is situated on a vertical faceplate which 
can be rotated about a horizontal axis and set 
to the required angle with optical indication. 
The machine is push-button controlled from a 
panel and can be equipped for automatic cycling. 

For helical gear-cutting, the inclinable cutter 
slide travels at an angle parallel to the tangent 
of the generating helix, thus eliminating the 
classical differential. Feeds and quick return | 
motions are hydraulic. 

A portable nibbling machine for light and heavy 
tubing and for sections was shown by Protechno, 
179, rue des Fauvelles, Courbevoie (Seine). The 
machine is hand-lever operated and mounted on 
a tubular stand. It is produced in two versions 
suitable respectively for diameters of up to 33mm 
to 42mm and 50mm to 60mm, and weighing 
40kg and 70kg. In the heavier machine, a pawl- 
and-ratchet double purchase device can be 
utilised for cutting thicknesses up to 4in, while 
the smaller machine will cut up to fin. Designed 
principally for cutting out the ends of tubes in 
preparation for welding or brazing two tubes at 
right angles, the nibbler can also be fitted with 
cutting tools producing rectangular and rounded 
notches and slits, and splayed ends for grouting 
into walls. All tools are rapidly interchangeable. 
It is claimed as a special feature of the cut when 
trimming tube ends, that only the saddle surfaces 
are cut to the correct radius, the lateral jaws 
being left uncut so as to prevent the formation 
of thinned lips there which are easily burnt in 
the subsequent brazing. 

For the resharpening of tungsten carbide- 
tipped tools, Diamant-Nickel, 39, rue Sylvain- 
Royé, Nantes (L.-A.), showed the G.L.C.11 
double-ended tool grinder fitted on one side with a 
diamond wheel for the cutting edge and on the 
other with a wheel for the chip breaker. The 
tools can be bolted on the inclinable work support 
at any angle relative to the wheel. The work 
table is supported on flexure pivots to allow the 
tools to be traversed across the face of the wheel 
without chatter due to stick-slip. 


Automation in factories was __ illustrated, 


among other equipment, by a Renault transfer 
line of the kind used in the Billancourt works, 
comprising the conveyor, turning and machining 
stations. The latter are equipped with the unit 
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heads introduced and manufactured by 
Regie Nationale des Usines Renault (below). 

Société des Servomécanismes Electroniques 
1“, rue Chanez, Paris (16e), showed the 
“ Relaistat ’’ system for the automatic control 
of electrical machinery such as motors, furnaces, 
and distribution networks. This comprises an 
assembly of electro-magnetic relays actuated by 
electronic circuits on the “ all or nothing ”’ prin- 
ciple. The control currents are limited to 8V to 
16V, ImA to 30mA, and thus enable this portion 
of the equipment to be made very compact and 
reliable, without any moving contacts, actuating 
the relays by means of magnetic amplifiers. 

The machine shown by the Compagnie 
Parisienne d’Outillage & Air Comprimée 
(C.P.0.A.C.), 11%, rue Roquepine, Paris (8e), 
illustrated the possibility of converting a manually 
controlled machine tool to automatic operation 


the 
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speeds of 15mm, 30mm or 60mm per hour can 
be set and the instrument contains a month’s 
supply of recording paper for the intermediate 
speed. Mains operated, it comprises a mech- 
anical and an electronic chassis. Maximum 
sensitivity is 2mV full-scale deflection with an 
accuracy of 0:6 per cent of the full-scale value 
for mains voltage fluctuation not exceeding 
+15 per cent. The commutator switch of the 
six-position model operates every 2-5 seconds, 
the time for full deflection being two seconds. 
Developments by Rochar Electronique, 51, 
rue Racine, Montrouge (Seine), include a 
differential repeater amplifier for angular or 
linear position. Also shown was a numerical 
potentiometer, converting d.c. voltages between 
OV and 100V into figures, for visual observation 
or machine or perforated card transcription. 
Other equipment by the same company included 





Transfer line for the machining of cylinder blocks—Regie Nationale des Usines Renault 


by means of pneumatic and electro-pneumatic 
devices. In the present case, five milling opera- 
tions were carried out, involving the three funda- 
mental movements of the milling machine, 
together with the rotation and inclination of a 
universal dividing head, all actuated by speed- 
controlled rams supplied by magnetic air valves. 
Among the electric measuring instruments, 
mention may be made of two novelties put on 
the market,by Chauvin Arnoux, 190, rue Cham- 
pionnet, Paris, one being the “ Precitest’’ uni- 
versal meter for voltage up to SOOOV d.c. and 
1000V a.c. currents from 50uA to 10A, and two 
resistance ranges (ohms and kilo-ohms). The 
instruments are housed in an unbreakable water- 
proof plastic case with flexible supports, tem- 
perature compensated for — 20 deg. to +40 deg. 
Cent., frequency compensated from 20 to 20,000 
c/s, and unaffected by external magnetic fields. 
The same firm also showed a transistorised 
capacity meter operated by means of a dry cell, 
giving measurements from 2pF to 0: IuF. 

A.O.LP., 8-14, rue Charles-Fourier, Paris 
(13e), exhibited a recording galvanometer for 
operation from 50 c/s mains, with fourteen paper 
speeds from 40mm per hour to 3mm per second. 
The sensitivity of this instrument is quoted as 
3x 10-*°A per millimetre and 2 « 10-*V per milli- 
metre. Eleven millivolt and micro-ampere ranges 
are incorporated. 

A miniature compensating recording potentio- 
meter was shown by MECTI, 123, bd de Grenelle, 
Paris (15e). This instrument, the “ Minipont,” 
has a.dial of 190mm by 193mm with a paper 
width of 177mm, of which a length of 100mm is 
visible. Up to six channels can be recorded point 
by point by means of different colours. Paper 


an electronic industrial chronometer counting 
from 0-1 to 10 seconds at '/,») second intervals ; 
other electronic counting equipment, ultrasonic 
testing equipment, and “ Magnedyne’’ speed 
controls. 

Several firms showed ultrasonic equipment for 
non-destructive testing, machining of hard metals, 
and cleaning of components. The last-mentioned 
class was represented by a ** Cleansonic *’ machine 
by Realisations Ultrasonique, 9, Chaussée de 
Paris, Meaux (Seine-et-Marne). This completely 
automatic plant is equipped with cleaning, drying, 
washing and protection facilities. 

Philips Industrie, 105, rue de Paris, Bobigny 
(Seine), exhibited a direct-reading industrial 
pH meter for dry cell operation. This model, the 
PR9401 is self-contained and portable. It 
is equipped with sub-miniature valves and tem- 
perature compensated over the range 0 deg. to 
100 deg. Cent., also for asymmetric potential 

150mV to +150mV and zero creep. Stability 
twenty minutes after switching on is claimed to 
be 0-02 pH per hour, input resistance is 5 x 10" 
ohm. The case is 22:2cm by 14: 2cm by 10-2cm. 

On the Philips stand there was also be seen 
the ** Thermocoax *’ thermo-electric micro-con- 
ductor. This is made in two versions, one of 
which comprises a sheath of metal chosen for its 
thermo-electric properties (generally copper or 
iron) in which is embedded a central conductor 

(generally of “* Constantan *’), with a refractory 
insulation in between. The junction is formed by 
removing some of the refractory near the end 
of the conductor and welding the core to the 
sheath. In the second kind, the sheath is there 
merely for protection and is made from 18/8 
steel or “Inconel.” Embedded in refractory 
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insulation are two conductor wires made of two 
thermo-electrically different materials, e.g. 
** Chromel ’’ and ** Alumel,’’ which are joined to 
form the thermo-couple junction. This cable is 
stated to have only a low thermal inertia on 
account of its outside diameter of between 
0-5mm and Imm, absolute tightness to vacuum 
or pressure, and highjmechanical strength, com- 
plete electric self-shielding, high-quality insula- 
tion, capable of operation at up to about 900 deg. 
Cent., small capture section for neutrons, and 
complete temperature compensation of the leads. 
The ohmic resistance is high (24 and 37 ohms/m 
respectively), rendering it necessary to use this 
kind of wire in conjunction with electronic 
potentiometers, such as the Philips PR2210A 
or PR3200A. 


House Construction in 1957 


Comparison of the number of dwellings built 
in 1957 and in 1956 shows that the expansion of 
dwelling construction which was general in the 
years 1955-56 has halted in many European 
countries, according to a report published by the 
Economic Commission for Europe.* 

The largest number of dwellings were built in 
the Soviet Union and Western Germany— 
approximately ten per 1000 inhabitants. These 
countries are immediately followed by the 
Netherlands, Norway and Sweden, with a 
production of eight to nine dwellings per 1000 
inhabitants, and then Denmark, Finland, France, 
the United Kingdom and Switzerland, with six 
to seven, whereas Belgium, Hungary, Italy, 
Poland and Czechoslovakia built four to five 
per 1000 inhabitants. Eastern Germany, Ireland, 
Portugal, Spain and Yugoslavia had the least 
building, though, except for Ireland, their hous- 
ing needs are very great. 

Housing construction has nevertheless con- 
tinued to increase in certain western European 
countries, such as Denmark, France, Italy, the 
Netherlands and Sweden, and in most of the 
countries of eastern Europe. The statistics 
indicate a levelling-off in the other western 
European countries, such as Belgium, Finland, 
Ireland, Norway, Portugal and the United 
Kingdom, or even a fairly pronounced drop, in 
Spain, Switzerland, and Western Germany. 

Some idea of the prospects for this year can be 
gleaned from the figures supplied for building 
permits and work in progress, which suggest 
that there is still some expansion in Italy, Norway 
and Sweden, whereas the tendency is definitely 
downward in most western European countries 
—particularly Western Germany, where there 
has been intensive construction in recent years. 
All the countries of eastern Europe expect some 
increase in dwelling construction. A more 
accurate gauge for measuring building activity in 
general, from the figures for apparent con- 
sumption, shows an increase in 1957 in most 
countries. This is considerable in eastern 
Europe, whereas there is a marked drop in 
Finland, the United Kingdom, and Western 
Germany. For the first time, the Bulletin gives 
information on the apparent consumption of 
cement. Building costs have increased slightly 
in most countries except in France, the United 
Kingdom and Western Germany, where they 
have gone up considerably, and in Portugal, 
where they have decreased. 


International Conference on Quality Control 


The European Organisation for Quality 
Control is holding a three-day conference at 
Essen from September 10 to 12 on the subject 
of “*‘ Consumer-Vendor Relations.” Papers to 
be presented at the Conference will deal with the 
general, engineering, statistical, practical and 
theoretical aspects involved in the subject. 

Application forms and further particulars 
about the conference can be obtained from 
British Productivity Council, 21, Tothill Street, 
London, S.W.1. 

* “ Quarterly Bulletin of Housing and Building Statistics for 
Europe,”’ Vol. V, No. 4, fourth quarter, 1957. Can be obtained 
from Sales Section, European Office of the United Nations, 
Geneva, or may be ordered through Sales Agent for United 


Nations Publications, H.M. Stationery Office, P.O.B. 569, 
London, S.E.1. Price 4s. 6d. 
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(Left) Tugboat M.V. ‘* Sumter,”’ constructed entirely of aluminium alloys by Bryant Boats, Incorporated. (Right) Construction view of M.V. ‘‘ Sumter,” showing the 


aluminium alloy framing and No. 1 bulkhead 


Aluminium Tugboat on Gulf Coast 


BY OUR AMERICAN EDITOR 


. first aluminium tugboat to be built in the 
United States and the first aluminium vessel of 
any kind to be certified by the American Bureau 
of Shipping recently completed her trials after 
christening at New Orleans. Built by Bryant 
Boats, Incorporated, of Bayou LaBatre, Alabama, 
in co-operation with the Kaiser Aluminum and 
Chemical Corporation, the 55ft all-welded 
M.V. “Sumter” is designed for use in the 
bayous and marshland oilfields of Southern 
Louisiana. Its shallow 4ft 6in draught, made 
possible by its aluminium construction, will 
permit its use in waters too shallow for con- 
ventional tugs of this size. 

Constructed of corrosion-resistant, high- 
strength weldable alloys 5083 and 5086, the 
aluminium vessel offers, in addition to its 
shallow draught, the advantages of long life 
relatively free of maintenance and economy of 
operation. Because of its aluminium construc- 
tion, the boat is expected to experience less 
vibration and noise, reducing equipment wear 
and crew fatigue. The “‘ Sumter ’’ has facilities 
for a four-man crew. The main deck house has a 
galley, living quarters for two and a shower. 
Aft of the wheelhouse, on the second deck, are 
quarters for the master and mate, lockers and a 
lavatory. The fuel tanks are situated forward 
in the hull and the water tanks aft. 

The requirements of the American Bureau of 
Shipping were that the tug should have strength 
and stiffness equal to that of steel, and these 
qualities were incorporated into the design. The 
hull has jin aluminium plate on the bottom and 
sides and #;in plate on deck. The stern tube was 
fabricated from Sin extra heavy aluminium pipe. 
The tug is designed with six transverse water- 
tight bulkheads and one centre-line watertight 
bulkhead. The only non-aluminium parts in the 
boat are those in the 440 h.p. diesel engines and 
the propeller and propeller shaft, which are 
made of bronze. Electrolytic action is prevented 
by separating dissimilar metals. The tailshaft of 
bronze is isolated from the aluminium hull by 
rubber bearings set in aluminium shells. The 
aluminium stuffing box was machined with 
adequate clearance, so that there is no contact 
with the bronze shaft. All bolts, set screws and 
other fastening devices are of stainless steel, with 
the main engines being installed on laminated 
plastic pads. The auxiliary generators, pumps 
and compressors have tape applied with adhesive 
to the underside of their bases. The aluminium 
piping is insulated from the pumps, engines and 
other equipment by means of rubber hose 
connections. 

Except for anti-fouling paint on the bottom, 
no painting was required for anything but 
appearance, and a considerable cost saving was 
realised. According to the yard, a number of 


advantages were realised during construction. 
Because of light weight and ease of workability, 
hull construction required approximately 30 per 
cent less man-hours than a comparable boat 
made of steel. Aluminium proved an ideal 
material for a relatively small yard with limited 
equipment. Welders with no previous aluminium 
experience were able to pass A.B.S. certification 
with no difficulty, and welding was much more 
rapid than with steel. Cutting was accomplished 
by ordinary portable power saws, eliminating 
the necessity of using torches. 


Continuous Casting Installation for 
Copper-Base Alloys 


One of the more significant advances in copper 
and brass production technique has been 
achieved by the American Brass Company, who 
has just put into operation the industry’s first 


Continuous casting of 6in by 24}in 


** Everdur ”” 


casting equipment for both extrusion billets and 
rolling mill slabs based entirely on the semi- 
continuous casting process. This pioneering 
installation at the Ansonia Works in Connecticut 
is already producing metal of a quality greatly 
superior to that obtained previously by the 
conventional method of casting in individual 
moulds. 

The new casting installation comprises a 
series of casting machines designed and built by 
Lobeck Casting Processes Incorporated, of New 
York City, each fed with liquid metal from 
“* Ajax’ electric induction furnaces. As shown 
in the accompanying illustration, the liquid metal 
flows from the furnace spout along a launder to a 
distributor which ensures a smooth, splash-free 
entry of metal into the moulds. The metal is 
cooled rapidly in passing through the water- 
jacketed “ bottomless *’ moulds and is solid by 
the time it leaves them. The moulds are con- 
tinuously filled with molten metal to match the 
withdrawal of the solidified castings until the 
ingots have been cast to their desired length. 
The machines at Ansonia are used to produce 
multiple-strand extrusion billets up to 8in 





copper-silicon alloy slab at the Ansonia works of 


the American Brass Company 
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diameter and rolling mill slabs up to 6in by 244in, 
in lengths up to 12ft. Each station has its own 
hydraulic power unit which allows the speed of 
casting and the length of stroke of the hydraulic 
ram to be carefully controlled. Only one operator 
is required per machine, with a helper assisting 
at the start of casting and at the final removal of 
the billets or slabs by overhead crane. In addition 
to such common copper-base alloys as gilding 
metal, commercial bronze, red brass, low brass, 
cartridge brass and yellow brass, the Lobeck 
installation has already produced special alloys 
such as leaded brasses, aluminium bronzes and 
*“*Everdur ’’ copper-silicon alloys. The major 
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benefits obtainable from the. semi-continuous 
casting process include the following. 1. Mecha- 
nised operation and larger ingot sizes improve 
plant productivity. 2. Steady casting conditions 
give uniform, dense ingot structure from end to 
end. 3. Smooth metal pouring eliminates tur- 
bulence and entrapped oxides, dross and gases. 
4. Rapid cooling produces a fine-grained, sound 
structure even in large cross-sections. 5. Pre- 
dominantly longitudinal solidification prevents 
piping and internal stresses. 6. Longer casting 
length and small cropping losses improve yield. 
7. Simple, short moulds reduce the cost of and 
space required by the casting shop inventory. 


Continuous-Weld Pipe Mill 


HE second of two modern continuous-weld 

pipe mills recently was put into operation by 
the Jones and Laughlin Steel Corporation to 
round out the current expansion programme at 
the Aliquippa Works, in Pennsylvania. The 
expansion programme at the Aliquippa Works, 
which has cost 200 million dollars over the past 
ten years, has increased steelmaking capacity at 
the plant and now gives the firm greatly expanded 
and modernised facilities for the production of 
seamless and welded pipe, tin plate, wire pro- 
ducts and strip mill products and a broader range 
of structural shapes, The facilities added at the 
works include two basic oxygen furnaces, a 44in 
hot strip mill, an electric-weld line pipe mill, 
expanded soaking pit facilities and additions and 
improvements in many other departments. The 
two continuous-weld pipe mills replace two butt 
weld mills, which were built in 1926. The new 
mills are situated on the sites of these older mills 
in the Welded Tube Department. 

The continuous-weld mill just put into opera- 
tion is capable of producing welded pipe in a 
nominal size range of 1}in to 4in. The first mill, 
completed in 1957, has a range of 4in to 2in 
nominal pipe size. The mills were built by the 
Aetna-Standard Engineering Company of Pitts- 
burgh and installed by Patterson-Emerson- 
Comstock, Incorporated, of Pittsburgh. 

In the operation of the continuous-weld pipe 
mill, coiled skelp is placed on an unreeling spool 
and one end is fed into a roller leveller. As the 
tail end of one coil is reached, the starting end 
of another coil is run through the flash welding 
machine and the two coils joined together to 
make one continuous ribbon of skelp. After the 
weld is made, the skelp passes through a trim- 
ming machine where the excess metal from 
welding is removed. The skelp is then paid out 
by means of pinch rolls to fill up a loop table. 
This loop table permits the welding of succeeding 
coils without a delay on the production line. 

The skelp leaves the loop table and enters a 
90ft long preheat furnace, makes a complete 
loop in this furnace, then comes out and makes 


another complete loop prior to entering the weld- 
ing furnace. The welding furnace is 155ft long 
and 33in wide. It is fired by small gas burners 
arranged along each side at intervals of 9in to 
10in. The skelp is brought to a welding tempera- 
ture of 2450 deg. Fah. in approximately thirty 
seconds in this furnace. However, the centre of 
the skelp is kept several hundred degrees cooler 
than the edges to provide maximum pressure 
going through the welding roll. 

As the skelp emerges from the furnace, jets of 
air are played on the edges to remove scale. The 
pipe rides through the furnace on raised skids 
and is not subject to silica scale which adheres 
to conventional welded pipe whose skelp lies on 
the furnace hearth, It then enters the forming 
and welding mill which consists of fourteen 
stands on the smaller mill. The first stand forms 
the skelp in a downward curve approximating a 
circle about 270 deg. closed. This formed 
skelp then passes through a “ welding horn’”’ 
which keeps it in position as it enters the second 
stand of rolls or welding pass. Before the skelp 
is forced through the welding pass, jets of air are 
blown on the edges to increase their temperature 
facilitating stronger welds. The edges are 
squeezed together in the pass thus forming a 
weld. After forming a weld, the pipe passes 
through the remaining stands where it is reduced 
in size without a change in the wall thickness. 

The pipe then is forced through a sizing mill, 
where uniform outside diameter is obtained, 
and then cut to a 42ft length. It then advances 
to a splitting saw where the 42ft length may be 
cut into single lengths of 21ft, the standard 
American butt weld pipe length. It is then 
carried on a screw-type cooling bed which feeds 
it into a water bosh for cooling. Following the 
bosh, the pipe goes to one of two straighteners. 
When the pipe has been faced, it is subjected to 
its initial visual inspection on one of two inspec- 
tion tables. One table is used for conduit and 
the other for other types of pipe. 

As the pipe is inspected and accepted, it is 
hydrostatically tested in a new tube testing 
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machine made by Schloemann A G. of Diissel- 
dorf. This tester simultaneously tests five tubes 
with water pressure up to 3000 Ib per square 
inch. The pipe is then transferred for either 
direct despatch or additional processing such as 
galvanising, threading or coupling. 

Material handling is completely automatic in 
the mills. From the time the skelp enters the 
welding furnace until it reaches the hydrostatic 
testers in the form-of pipe, all transfers of the 
material during processing are carried out auto- 
matically. Skelp for the new mills is being 
produced on the firm’s new 44in hot strip mill at 
the Aliquippa Works. The strip mill now 
processes larger diameter coils weighing as much 
as 18,000 Ib each. 


Reactor with Plutonium Fuel 


A REACTOR of the U.S. Atomic Energy Com- 
mission is now operating for the first time at 
substantial power with plutonium-239 as the 
fuel. The Materials Testing Reactor (MTR) 
at the Commission’s National Reactor Testing 
Station in Idaho, normally fuelled with uranium— 
235, was brought to criticality with plutonium 
as fuel on August 9 and is now operating at a 
power level of 5000 thermal kilowatts. The 
reactor is undergoing tests before operating later 
at a power level comparable with its design power 
level of 30,000 thermal kilowatts. This experi- 
ment with a plutonium fuel loading is expected 
to advance the technology of plutonium fuel- 
element handling and fabrication, provide 
operational experience with a plutonium-fuelled 
reactor, and provide reactor physics data. 

The MTR, which began operating in 1952, 
provides facilities for determining the effect of 
intense reactor radiations on materials con- 
sidered for use in fuel elements, heat transfer 
systems, structures and shields of new reactors. 
It is also used to test new and improved reactor 
fuel cores. Only minor design changes were 
required for the use of plutonium rather than 
uranium-—235 as the fuel. Less plutonium than 
uranium-235 is required for an MTR fuel 
loading, because of the differences in their nuclear 
properties. 

As an additional experiment with fuel loadings 
of different fissionable materials, the MTR, 
after a test period of power operation with the 
plutonium loading, will be loaded with fuel 
elements fabricated with uranium—233, the 
synthetic isotope of uranium derived from 
thorium. In a previous experiment, the MTR 
was operated successfully with a core loading of 
fuel elements containing uranium enriched to 
20 per cent in U-235 rather than the usual high 
enrichment of 93 per cent. The plutonium fuel 
elements were fabricated at the Hanford Works, 
which is operated for the Commission by the 
General Electric Company. The MTR is 
operated for the Commission by the Phillips 
Petroleum Company. 





5 and Left) Schloemann hydrostatic tube testing machine for simultaneous testing of five tubes at pressures up to 3000 Ib per square inch. 
at oT (Right) Control station of Schloemann five-tube hydrostatic tube testing machine 
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Personal and Business 


Appointments 

Mr. James Royce has been appointed a director 
of Hedin, Lid. 

SUMMERSON’s FouNnpries, Lid., announces that 
Mr. C, Whitehouse has been appointed works 
manager. 

Mr. T. W. Farrer, F.R.LC., has joined Spencer 
and Partners, ore Engineers, 19, Grosvenor 
Place, London, S 

JAMES ene (SALFoRD), Ltd., announces 
that Mr. R. Yeoman has been appointed general 
manager for the group’s foundries. 

COMMANDER H. Pas-ey-TyLer, R.N. (Retd.), has 
been appointed a director of Elliott Brothers 
(London), Ltd. He is at present joint general manager 
of the company. 

SHEEPBRIDGE EQuipmMent, Ltd., announces that 
Mr. J. S. Wood has been appointed a representative 
in its sand foundry division. He will be responsible 
for the Midland area. 

Lonpex, Ltd., has appointed Mr. D. R. Western, 
115, Overcliffe Drive, Southbourne, Bournemouth, 
as its technical representative for the area of Dorset, 
Hampshire and West Sussex. 

ASSOCIATED COMMERCIAL VEHICLES, Ltd., announces 
that Mr. W. E. Dodsworth has been appointed a 
director of Park Royal Vehicles, Lid., and Mr. R. O 
Boshell has been appointed a director of Charles 
Roe, Ltd. 

ARMSTRONG SrippeLtey Morors, Lid., has 
announced the intment of Mr. J. M. Smith, 
A.M.1.Mech.E., M.I.Mar.E., as chief designer res- 
ponsible for design and installation work relative to 
the Maybach engines. 

CaPTAaIn R. L. Jorpan, who was recently appointed 
a director of Fawcett Preston and Co., Ltd., has now 
joined the boards of Brookhirst Switchgear, Ltd., and 
Farmer Brothers (Shifnal), Ltd. All three companies 
are in the Metal Industries Group. 

Mr. Bruce M. ApKINS, publicity manager of 
Elliott-Automation, Ltd., has been appointed public 
relations and information officer to the European 
Nuclear Energy Agency, a department of the Organ- 
isation for European Economic Co-operation, in 
Paris. 

M. anp W. Grazesroox, Ltd., has announced 
the retirement of Mr. A. C. Brooks after twenty-five 
years’ association with the company. He will remain 
a director and will be available as consultant. Mr. J. 
Trevor-Jones has been appointed director in charge 
of sales. 

YARROW AND Co., Ltd., announces that Sir 
Harold Yarrow has expressed his desire to relinquish 
his position as managing director of the company. 
He wil] remain as chairman. Mr. Eric Yarrow has 
been appointed to be managing director from 
October 1. 

Mr. A. KenNAway, A.M.1.Mech.E., has resigned 
from his position as head of the experimental engineer- 
ing section of the plastics division of Imperial 
Chemical Industries, Ltd., to become assistant on 
plastics to the chief technical engineer of the Metal 
Box Company, Ltd. 

Mr. G. F. ReyNowps, principal scientific officer, 
chemical inspectorate, Ministry of Supply, has been 
appointed chairman of the technical advisory panel 
of the British Polarographic Research Institute. Mr. 
W. J. Parker, secretary of the Institute, has resigned 
his appointment with Mervyn Instruments in order 
to devote more time to the development of the 
Institute. He will continue to act as polarographic 
consulfant to the company. 

Gporce Kent, Ltd., has announced that Mr 
T. P..W. Norris has been appointed a director and 
deputy chairman. With effect from October 1, Mr 
R. E. Handford, deputy managing director, is to 
relinquish his executive functions, but will retain his 
seat on the board of directors. Mr. W. A. Hartop 
has been appointed managing director, and Com- 
mander P. W. Kent, formerly chairman and managing 
director, remains as chairman. Mr. W. Guy Ardley, 
Hon.M.Inst.W.E., and Mr. Leslie H. Kent, 
A.M.LC.E., M.1.Mech.E., directors, are to retire on 
September 30. 


Business Announcements 


Pressep Stree. Company, Ltd., has acquired new 
offices and showrooms in the Galerie Ravenstein in 
Brussels. 

Tse HOFFMANN MANUFACTURING ComPany, Ltd., 
states that its Glasgow office and stockroom has been 
moved to 75, Robertson Street, Glasgow, C.2 (tele- 
phone, Central 0468/9). 


Fiexipox, Ltd., Nash Road, Trafford Park, Man- 
chester, 17, has appointed John Turner and Co., 25, 
Collingwood Street, Newcastle upon Tyne, 1, as its 
agent for the north-eastern area of Great Britain. 

Dr. RicHarp WeEcK, the director of the British 
Welding Research Association, has accepted an 
invitation from the American Society of Metals to 
lecture to its Seminar on residual stresses on October 
30 and 31, and November 1, 1958, at Cleveland, Ohio. 


Smmmonps AEROcEsSORIES Pry., Ltd., an Australian 
subsidiary of Simmonds Aerocessories, Ltd., Tre- 
forest, Glamorgan, has announced plans for a new 
factory and administrative building to be built on a 
site near its present factory in the Guncotton area of 
Ballarat, Victoria. 

THe Pressey Company, Ltd., announces that it 
has concluded a licensing agreement with General 
Instruments Corporation, New Jersey, covering the 
manufacture in Britain of silicon rectifiers for military, 
commercial and industrial uses, including missile 
systems, computers and television sets. 


W. H. DorMAN AND Co., Ltd., states that its chair- 
man and joint managing director, Mr. Darby Haddon, 
and its joint managing director and general manager, 
Mr. J. W. Whimpenny, have left London by air for 
an extended overseas tour which will include Canada, 
Australia, New Zealand and South and East Africa. 


Contracts 


Wuessoe, Ltd., has been awarded the contract for 
the supply and construction of the pressure vessel for 
the U.K. Atomic Energy Authority’s advanced gas- 
cooled graphite-moderated reactor. The vessel is to 
be a vertical cylinder about 21ft in diameter with 
hemispherical ends. The overall height is to be 534ft. 


FerRANTI, Ltd., Hollinwood, Lancs, has received 
an order for a 4000kVA, 600kV a.c. testing equipment 
to be supplied to a cable manufacturer in Finland for 
cable testing. This equipment will incorporate power 
factor improvement by means of continuously 
variable moving coil reactors, and will be designed 
to operate either as a series or parallel resonant circuit. 


THe AUTOMAITC TELEPHONE AND ELECTRIC Com- 
PANY, Ltd., has received an order from the British 
Post Office for a wideband coaxial telephone system 
between Cardiff and Bristol. The new system, which 
makes better use of existing telephone cables, has 
unattended repeater stations every 3 miles and can 
carry up to 2700 telephone circuits, or, alternatively, 
900 telephone circuits and one high definition tele- 
vision system, on one pair of coaxial tubes operating 
up to a frequency of 12-5 Mc/s. With this system the 
capacity of an existing cable will be almost trebled, 
since the present coaxial cable system with repeaters 
every 6 miles will only accommodate 960 telephone 
channels. The laying of a further cable under the 
Severn will be avoided. 


Miscellanea 


GRINDING MACHINE DEMONSTRATION.—A demon- 
stration of some of the range of production and tool- 
room grinding machines made by Charles Churchill 
and Co., Ltd:, Coventry Road, South Yardley, Birm- 
ingham, is to be held in the firm’s showrooms from 
Monday, September 29 to Friday, October 3. 


POLYTHENE LETTERS FOR MOULD PATTERNS.— 
Letters made of polythene for use in moulding 
patterns are now available from Aldridge Plastics, 
Ltd., 155, Charing Cross Road, London, W.C.2. These 
letters are pliable and can be moulded to any normal 
contour with ease : they can be glued or pinned to a 
pattern without difficulty and are unaffected by water. 
The makers point out the resilience of polythene 
letters enables them to withstand the most rigorous 
hand or machine ramming without fear of burrs 
forming and the resultant wastage of time caused by 
damage to moulds on pattern withdrawal. The 
inherent self-lubricating property of polythene over- 
comes any tendency letters have to stick in moulds. 


CONFERENCE OF COMMONWEALTH SCIENTISTS.—The 
Conference of Commonwealth Scientists opened at 
Harwell on September 15, when representatives of 
nine Commonwealth countries were welcomed by 
Sir Edwin Plowden, chairman of the United Kingdom 
Atomic Energy Authority ; Sir John Cockcroft, 
member of the Authority for research; Mr. 
Strath, member for external relations and commercial 
policy, and Mr. J. C. C. Stewart, deputy managing 
director of the Industrial Group, who was representing 
Sir William Cook, member of the Authority for 
engineering and production. There was an opening 
address by Sir Edwin Plowden, who said _ that 
since the early days of military work at Chalk 
River they had been accustomed to work together 


and, in addition to organised co-operation, there was 
the work of individuals. Sir John Cockcroft outlined 
atomic energy research and development in the 
United Kingdom. Mr. Stewart read a paper by Sir 
William Cook on “ Engineering and Production in 
the Atomic Energy Authority,” and Dr. B. F. J. 
Schonland, director of the Atomic Energy Research 
Establishment, gave a review of its work. 


Nicket ALLoys.—A new publication entitled 
“Wiggin Nickel Alloys versus Caustic Alkalis” 
issued by Henry Wiggin and Co., Ltd., Thames 
House, Millbank, London, S.W.1, describes the 
properties of the high-nickel alloys used in the 
construction of plant handling caustic soda. 
Extensive data, giving comparative corrosion rates 
from a large number of both laboratory and plant 
tests, form a useful guide in the selection of the most 
suitable grade of material. We are informed that 
copies of the book are available without charge to 
chemical engineers and designers. 

THERMONUCLEAR PROJECT FOR WINFRITH HEATH.— 
The Atomic Energy Authority announces that it 
proposes to move from Harwell to Winfrith Heath, 
Dorset, the whole of the controlled thermonuclear 
project. The transfer will take place between 1961 
and 1963. This change will permit the development 
of both fission and fusion work at Winfrith, and 
allow room for whatever expansion of the latter is 
necessary in the future. It will also provide a margin 
for new work as yet unseen to be developed at Harwell. 
It will be recalled that development of the Winfrith 
Heath site started in September, 1957, and that one 
of the first projects is the construction of a high- 
temperature, gas-cooled reactor. 


VALVES FOR Corrosive Liquips.—A range of 
valves, from 4in to 2in bore, introduced by the 
Chemical Pipe and Vessel Company, Ltd., Godstone 
Road, Kenley, Surrey, for handling corrosive and hot 
liquids, is made of “ Fluon.” Apart from hot 
corrosive liquids the valves can also be used for 
strong sulphuric acid, strong nitric acid and hot 
ferric chloride. They will withstand temperatures up 
to 200 deg. Cent., and are stated to be immune to 
corrosion by any known chemical. The valves are 
available with flanged ends, and in some cases 
screwed ends for low-pressure lines. The designs 
made include fine adjustment valves, pressure relief 
valves, on-and-off valves, and non-return valves. 


PLASTICS IN THE TROPICS.—The Ministry of Supply 
has issued the eighth report of a series dealing 
with plastics in the tropics: it is concerned with 
asbestos filled phenolic resin. For the tests, speci- 
mens from five batches of asbestos filled phenolic 
resin sheet and mouldings were exposed to jungle 
undergrowth conditions in Nigeria for two years. 
It is stated that throughout the trial, little deteriora- 
tion of the material occurred and the mechanical 
properties showed little change. An appreciable loss 
of strength took place in the electrical grade material 
but there was little change in its insulation resistance. 
The impact resistance of the materials increased 
slightly and the surfaces of all the specimens failed 
and became matt. The report is available from 
H.M. Stationery Office at 4s. 


Impact Noise ANALYSER.—A practical method of 
measuring impact noise in the workshop is now 
offered by the introduction of the type 1412 Impact 
Noise Analyser by Dawe Instruments, Ltd., 99, 
Uxbridge Road, London, W.5. This instrument, 
complete with self-contained batteries, weighs only 
84 1b. It employs three rectifier circuits feeding low- 
leakage capacitors, which store up electrical charges 
representative of different parameters of the noise 
until these charges can be displayed for a sufficiently 
long period to enable a reading to be taken. The first, 

r “ peak *’ circuit, has an extremely short response 
time so that the magnitude of the most transient noise 
encountered in industry can be accurately determined 
by measuring the charge on the capacitor. The 
duration of the impact is established by noting the 
amount by which the charge of the “* time-average ” 
circuit—which has a relatively slow and adjustable 
response time—falls below that of the ‘ peak ” 
circuit. The third, or “* quasi-peak ’’ circuit, com- 
bines a fast response time with a decay time of about 
0-6 second, which enables it to measure the mag- 
nitude of impact noises repeated too rapidly for 
readings to be taken with the “ peak ”’ circuit between 
successive impacts. Such intermittent noises as those 
emitted by pile drivers, drop stamps and the explosive 
hammers used for driving studs into concrete are 
measured with the “ peak ”’ circuit, while the “ quasi- 
peak’ circuit is used for rapidly repetitive noises 
such as those made by punch presses or road drills. 
The latter circuit also provides a convenient way of 
calibrating the analyser with reference to a sine wave 
input. 
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British Patent Specifications 


When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of "publication of the 
complete specification. Copies of wn ations may be « obtained 
at the Patent Office Sales Branch, 

hancery Lane, W.C2, 3 6d. each. 





PUMPS 


800,549. June 5, 1956.—CENTRIFUGAL Pumps, Paul 
Bungartz, Leostrasse, 87, Diisseldorf-Oberkassel, 
Germany. 

The invention relates to centrifugal pumps having 
an auxiliary feed wheel to keep the clearance on the 
shaft sealed when operating the pump and has as its 
object in particular the further development and 
improvement of pumps in which the sealing of the 
shaft passage opening a seal is opened by an axial 
movement of the shaft on operating the pump and 
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is closed when same is stopped. As shown in the 
drawing a seal A has a sealing surface B facing a 
corresponding surface C on the rotor D and is located 
ona spring member E which has the form of a spring 
bellows. When the seal is released, as is the case when 
the pump is working, the seal A engages a shoulder 
F of the passage in the casing for a shaft G. In this case 
the leaking liquid flowing along the shaft is thrown 
off by an auxiliary feed wheel H so that there is still 
a sealing via the shoulder F engaging the seal A. If 
on stopping the pump the rotor D is drawn back into 
the neutral position by a spring J then the sealing 
surface B again contacts the surface C on the rotor D, 
before the auxiliary feed wheel H ceases to act. The 
spring body £ has a smaller tension than that of the 
spring J. A modified design is also shown in the 
specification.—August 27, 1958. 


AIR COMPRESSORS 


800,524. October 8, 1956.—RoTARY COMPRESSORS 
OF THE AXIAL FLow Type, Svenska Turbio- 
fabriks Aktiebolaget Ljungstrém, Finspong, 
Sweden. 

The invention relates to axial flow compres- 
sors having a double-sided inlet for the fluid and 
a rotor comprising axially spaced blade supporting 
discs and distance elements positioned at different 
radii therebetween and consisting either of rings 
between the discs or axial flanges formed integrally 
with the discs. Its object is to provide a rotor which 
is suited for large amounts of working fluid and the 
structure of which is sufficiently rigid as far as critical 
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speed and large torques are concerned and permits a 
simple mounting. As will be seen in the drawing, the 
rotary blades A and B are discs supporting the blades. 
Inserted between the hubs of the discs are distance 
rings C and inserted between the rings of the discs are 
distance rings D. The discs and the associated dist- 
ance rings of each unit are clamped together axially 
by a hollow bolt E threaded at one end into the 
respective journal F of the compressor and provided 
at its other end with a flange G engaging a ring H 
bearing against the hub of the innermost disc of the 
unit. Inserted between the units at the periphery 
is a distance sleeve J engaging by its ends the rims of 
the innermost discs of the two units. Extending 


through the hollow bolts E is a tension bolt K threaded 
by its one end into the one journal F and engaging the 
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other journal by means of a flange L. The rotor is 
adapted to be rotated from one end, thus, the distance 
sleeve J has to transmit the torque between the units. 
Should the distance sleeve not be capable of doing 
this, there may be provided, as shown, a separate 
torque transmitting member between the units. In 
the drawing the member comprises a sleeve M located 
inside the distance sleeve J, which is inserted with an 
axial play between the rings H of the units while 
engaging the rings so as to positively hold them 
against rotation with relation to each other. For 
transmitting the torque between the discs B of each 
unit pins N are inserted through the hub portions of 
the discs B and the distance rings C. These pins 
may each extend through the entire respective unit 
or only through a portion thereof. Though not shown 
in the drawing, non-rotary guide blade rings sup- 
ported by a stationary compressor housing may be 
provided between the rotary discs. The fluid, as air, 
to be compressed is entered at the ends of the com- 
ag and discharged in the. middle.—August 27, 
1958. 


INTERNAL COMBUSTION ENGINES 


800,508. June 6, 1956.—Devices ror HUMIDIFYING 
THE INTAKE AIR OF COMBUSTION ENGINES, 
Societé Hygrotechnique, 5, Quai de Grenelle, 
Paris, France. 

The invention relates to devices for introducing 
a predetermined concentration of water vapour into 
the intake air of an internal combustion engine. 
As shown in the drawing, A is the humidifier unit of 
the invention, comprising a water container or tank 
B. In an aperture in a side 'wall of the tank a flexible 
insert C is sealed and a pipe D has one end projecting 
into the tank, a float E being! supported on the inner 
end of the pipe. The top wall of the tank B comprises 
a perforated plate F with a collector space G above. 
Connected with the top of collector G is a conduit H, 
which is connected with the venturi throat section K 
of a conventional carburettor ZL. A carburettor jet 
is illustrated at M. A vertical dipper pipe N extends 
to a point near the bottom of tank B. The general 
operation of the system is as follows. Air enters the 
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tank B through the pipe D. Due to the action of the 
float E, the depth of water overlying the outlet of pi 

D remains substantially constant regardless of the 
particular level of the water filling the tank. Thus 
the air entering the tank and issuing from the inner 
outlet of pipe D, as indicated by the bubbles, will 
always traverse the same depth of water and will 
absorb a constant amount of moisture. The moisture- 
laden air flows through the perforations in wall F, 
which serves to arrest any entrained droplets of liquid 
water, and flows through pipe H into the venturi 
of carburettor L, so as to provide a mix of optimum 
composition. The moisture content in the mix is thus 
automatically regulated in an accurate manner even 
at very low rates of fuel feed to the engine, and a 
highly flexible operation of the engine with low fuel 
consumption is obtained. For a higher range of fuel 
feed, however, the flow section of pipe D may be 
insufficient relatively to the amount of humidity 
absorbed, so that the make-up air tube N is provided, 
which has a calibrated inlet orifice O at its top end. 
Two modified float systems are also shown in the 
specification.—August 27, 1958. 


800,315. October 4, 1956. — CENTRIFUGAL 
GOvERNORS, Ferdinand Porsche, personally 
responsible partner of the firm of Dr.-Ing. h.c.F. 
Porsche K.G., Moritz-Horkheimer Strasse 25, 
Stuttgart-Zuffenhausen, Germany. 

The invention relates to a centrifugal governor 
for internal combustion engines, especially station- 
ary engines, which comprises an adjusting spring 
for adjusting the centrifugal governor to any 
desired control responsiveness as regards the speed of 
rotation. Referring to the drawing, A is the housing 
which carries the generator B driven by the engine. 
The centrifugal governor C within the housing con- 
sists of two fly weights D, mounted on a sleeve E 
secured to the driving shaft F and acting through a 
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control sleeve G and a pin H. The control pin A is. 
surrounded by the control sleeve and abuts at- its 
free end against a control member J. This member, 
which is under the influence of the return spring K, 
is operatively connected with a shaft L which trans- 
mits the control movement to an adjusting rod M. 
An adjusting fork N is connected by guide pins with 
the control sleeve G. The adjusting fork N is rotatably 
supported by means of a bushing in an eye of the 
cover O closing the housing. The bushing and the 
fork are provided with a bore in which is arranged a 
torsion-rod spring P which is secured in a readily 
detachable manner by a locking pin. The torsion rod 
is provided with an enlarged end which is operatively 
connected with an adjusting lever R and is rotatably 
guided in the bearing bore of the eye. In operation, 
if the shaft F rotates, the fly weights D are moved 
radially outwardly, whereby the control pin H is 
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forced against the control member J. By the adjust- 
ment of the pin H and of the control member J the 
control rod M is adjusted correspondingly, which in 
turn adjusts over a rod linkage S the throttle valve T 
corresponding to the desired rotational speed of the 
engine. For the purpose of adjusting a desired pre- 
selected rotational speed to which the governor is 
responsive, the adjusting lever R is actuated whereby 
the torsion of the control spring constituted by the 
torsion-rod spring P influences over the fork N and 
the control sleeve G the effect of the fly weights D on 
the control member J, which in turn determines the 
position of the throttle valve. In order to adjust a 
larger rotational speed adjusting range as accurately 
as possible the additional spring U mes effective 
over the abutment member V after a predetermined 
annular displacement of the torsion-rod spring P. 
The effect of the additional spring may be changed 
by loosening the nut W and the adjustment of the 
threaded bush X¥. For the purpose of adjusting a 
constant speed of rotation, as is required with 
generators, the position of the adjusting lever R may 
be fixed by the clamping bolt Y. While one preferred 
embodiment of the invention has been described, it 
is pointed out that the invention is not limited to it, 
thus the governor may be formed as an independent 
unit and arranged at any suitable place on the internal 
combustion engine.—August 27, 1958. 


MINING ENGINEERING 


800,487. December 17, 1956.—MetTHOoD oF CLEAN- 
ING Fine COAL, United States Steel Corporation, 
525, William Penn Place, Pittsburgh, 30, Penn- 
sylvania, U.S.A. 

The invention relates to a method for cleaning 
fine coal, i.e. smaller than 100 mesh, by removal of 
the particles of refuse, such as clay, mixed therewith, 


ee 
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In the preferred practice of the invention, as illus- 
trated in the drawing, a water slurry containing about 
20 per cent of coal fines under 100 mesh in size is 
delivered from a conventional coal-preparation plant 
to a thickener A. The underflow from the thickener, 
with solids concentration increased to about 50 per 
cent, is deliveted to a phase-inversion mill B. Hydro- 
carbon oil such as kerosene is admitted to the mill 
from a tank C in an amount about 10 per cent of 
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the solids contained in the slurry. In mill B, the 
coal particles become intimately mixed with the oil 
and are effectively coated thereby. After thorough 
mixing in mill B the slurry of oiled particles of coal 
and the clay or refuse originally contained is dis- 
charged into a conditioner D. This is simply a tank 
provided with an agitator for effecting a slow stirring 
of the slurry. Such treatment causes the oiled coal 
particles to come in contact and cling together. 
From the conditioner, the mixture is discharged upon 
a flat, inclined vibrating screen E of from 50 to 70 
mesh, preferably about 60 mesh. The water of the 
slurry runs through the screen but the oiled coal 
particles cling together and are held thereon and the 
mixture gradually descends the sloping surface. 
During this descent, additional wash water is dis- 
charged upon the mixture from sprays F. The water 
of the starting slurry and the additional wash water 
passing through the screen carry away the clay 
initially present, thus effecting an almost complete 
removal of refuse from the coal particles. The 
cleaned coal from the screen E is delivered into a 
centrifugal solid-bowl separator G which removes 
nearly all the water from the coal, leaving it as a 
relatively dry (6 to 8 per cent water) mass of palpable 
particles containing almost no clay or other refuse. 
August 27, 1958. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ANTIQUARIAN HOROLOGICAL SOCIETY 


Sat., Oct, 4.—Chartered Auctioneers’ and Estate Agents’ Insti- 
tute, Regent House, St. Philip's Place, Colmore Row, Birming- 
ham, 3, “Some Outstanding Continental Clocks of the Six- 
teenth and Early Seventeenth Centuries,’’ H. von Bertele ; 
“The Design of English Domestic Cl .” P. G. Dawson, 
and “ The Performance of Early Watches in Everyday Use,”’ 
C, Clutton, 2 p.m. 


ASSOCIATION OF SUPERVISING 
ELECTRICAL ENGINEERS 


Wed., Oct. 1.—Hauirax Brancu : Crown Hotel, Horton Street, 
Halifax, “‘ Radio Control,’’ E, B. Hill, 7.45 p.m. %eMan- 
CHESTER ANCH : i * Club, Albert Square, Man- 
chester, 2, “ Floor and Block Storage Heating,’’ C. J. Wheeler, 
7 p.m. NNortH LonpoN Branch: Wood Green Hall, 
Wood Green, London, N.22, “ Photo-Electric Cells and 
Industrial Applications,”” G. A. G. Ive, 7.45 p.m. PRESTON 
BrancH: R.A.F.A. Club, East View, Preston, “ Motor 
Contro! Gear,”’ S. H. Harding, 7.30 p.m. 

Thurs., Oct. 2.—Giascow Brancu : Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank Crescent, Glasgow, 
C.2, “ Lighting in Moscow,”’ A. G. Penny and J. F. Stanley, 
8 p.m. SOUTHAMPTON BRANCH : Pilgrim Room, Polygon 
Hotel, Southampton, “Theatre Electrical Engincering,”’ 8 p.m. 

Fri., Oct. 3.—Bristo. AND West OF ENGLAND BRANCH : Royal 
York Hotel, Bath, “ The Transatlantic Telephone Cable,” 
8 p.m. ¥&LiverPoot AND District BraNncH : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, “ Planned Maintenance,’ G. D. Rendel, 7.30 p.m. 

XPORD AND Districts BraNcH: Malborough Club, 
Saco “ The Electrical and Electronic Aspects of ‘ Zeta,’”’ 
L. Clarke, 7.30 p.m. 

Sat.. Oct. 4.—SouTuH East Lonpon Brancu: Visit to S.S. 

“ Oronsay,”’ Tilbury Docks, 3 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


3.—Assembly Hall, Royal Commonwealth Society, 
Charing Cross, London, W.C.2, Fourth 
* The 


Fri., Oct 
Craven Street, n 2 
Elbourne Memorial Lecture, “ The Great Tomorrow, 


Ear! of Verulam, J.P., 8 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Thurs., Oct. 2.—SourTa Western Section : School of Manage- 
ment Studies, Unity Street, Bristol, 1, Inaugural Meeting : 
Address by Rear-Admiral Sir Philip Clarke; “* The Scope and 
Applications of the Modern Digital Computer,’’ A. D. Booth, 
7 p.m. %eNorTH WEsTERN SecTION : Reynolds Hall, College 
of Technology, Sackville Street, Manchester, 1, “ Television 
Studio Techniques,” J. Chen, 6.30 p.m. 

Fri., Oct. 3.—SouTH MIDLANDS SECTION : North Gloucester- 
shire Technical College, Cheltenham, “* Nuclear Instrumenta- 
tion,”’ J. Thomas, 7 p.m 


ILLUMINATING ENGINEERING SOCIETY 


To-day, Sept. 26.—BiRMINGHAM CENTRE: Regent House, St. 
Philip’s Piace, Colmore Row, Birmingham, | Chairman's 
Address, * Modern Lighting and Production,”” L. E. Gibbs, 
6 p.m. 

Mon., Sept. 29.—Leicester CENTRE : Demonstration Theatre, 
East Midlands Electricity Board, Charles Street, Leicester, 
Chairman's Induction, 7 p.m. 

Wed., Oct. 1.—EpissurcH Centre: Y.M.C.A., 14, South 
St. Andrew Street, Edinburgh, “ Lighting in Moscow,”’ A. G. 
Penny, 6.30 p.m. %eNEWCASTLE UPON TYNE CENTRE Lecture 
Theatre, Grey Hall, Department of Electrical Engineering, 
King’s College, College Road, Newcastle upon Tyne, |, 
Chairman’s Address, H. Ainsworth, 6.15 p.m. jeSWANsea 
Group : Demonstration Theatre, South Wales Electricity 
Board, The Kingsway, Swansea, Chairman's Address, G. W. E. 
Timms, 6.30 p.m. fet 

., Oct. 2.—Carnpirr Centre : Demonstration eatre, 

ao Wales Electricity Board, The Hayes, Cardiff, C hairman s 
Address, F. H. Pulvermacher, 6 p.m. yx MANCHESTER CENTRE : 
Regional College of Art, All Saints, Manchester, 15, “ Lighting 
in Interior Decoration,”’ Sir Gordon Russell, 7 p.m. 

.. Oct. 6—Leeps Centre: Yorkshire Electricity Board. 

a. Hull, “ Lighting for Sport," M. W. Pierce, 6.30 


p.m. 
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INCORPORATED PLANT ENGINEERS 

To-day, Sept. 26.—-BimMINGHAM BRANCH: Imperial Hotel, 
Temple Street, Birmingham, “‘ Planned Maintenance,”’ A. F. R. 
Stedman, 7.30 p.m. 

Mon., Sept. 29.—Wesr AND East YORKSHIRE BRANCH: Fuel 
Department Lecture Theatre, New Building, The University, 
Leeds, “* Mechanical Plant and Railway Engineering,’’ A. C. 
Layhe, 7.30 p.m. 

Wed., Oct. 1.—Leicesrer Branco: Bell Hotel, Leicester, 
“What Management Expects of the Plant Engineer,’’ W. J. 
Worsdell, 7 p.m. 

Thurs., Oct. 2.—SOUTHERN BRANCH: Polygon Hotel, South- 
ampton, Discussions: ‘Safety Precautions,’’ opened by 
A. Simmonds and “ Preventive Maintenance’’ opened by 
F. V. Woods, 7.30 p.m. 

Tues., Oct. 7.~-LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, “ The Free 
Piston Engine and its Application,”’ R. W. S. Mitchell, 7 p.m. 
%EDINBURGH BRANCH: 25, Charlotte Square, Edinburgh, 
“ District Heating,’ G. E. H. Lewis, 7 p.m. PETERBOROUGH 
BRANCH : White Lion Hotel, Church Street, Peterborough, 
“ The Jodrell Bank Radio Telescope,’’ 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., Sept. 30.—SLOUGH SECTION : Lecture Theatre, High Duty 
Alloys, Ltd., Slough, Brains Trust, “ Precision-Casting Tech- 
niques,”’ 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Mon., Oct. 6.—Memorial Building, 76, Mark Lane, London, 
E.C.3, “The Junior Engineer’s First Trip to Sea,”’ H. C. 
Gibson, 6.30 p.m. yeMERSEYSIDE AND NORTH WESTERN 
SecTION : Liverpool Engineering Society, The Temple, Dale 
Street, Liverpool, “‘ An Introduction to Fatigue in Marine 
Engineering,’’ B. K. Batten, 6 p.m. 

Tues., Oct. 7.—Memorial Building, 76, Mark Lane, London, 
E.C.3, Presidential Address, “‘The Training of Seagoing 
Engineers,’’ E. L. Denny, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Oct. 6.—ScortisH CENTRE : Institution of Engineers and 
Shipbuilders, Elmbank Crescent, Glasgow, ‘‘ Oxy-Acetylene 
Welding Techniques,’’ R. Sandey, 7.30 p.m. 

Tues., Oct. 7.—West REGIONAL CENTRE: Liverpool Architec- 
tural Society’s Rooms, Bluecoat Chambers, School Lane, 
Liverpool, 1, “‘ The Free Piston Gasifyer with Special Refer- 
ence to Vehicle Applications,"’ F. J. Wallace, 7.30 p.m. 

pa 5 CENTRE : Royal Hotel, Bristol, ‘‘ Road Transport 
w,”’ 6.30 p.m. eEasTERN CENTRE : Swan Hotel, Bedford, 

— in Modern Road Passenger Transport,’’ R. Cox, 
p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Thurs., Oct. 2.—NORTH WESTERN ASSOCIATION : Engineers’ Club, 
17, Albert Square, Manchester, Chairman’s Address, J. P. 
Bamber, 6.30 p.m. 

Tues., Oct. 7.—Great Geo Street, Westminster, London, 

.W.1, “ Engineering Problems in Recent River Valley 

Projects in India,’’ K. L. Rao, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Tues., Sept. 30.—CAMBRIDGE RADIO AND TELECOMMUNICATION 
Group: Cavendish Laboratory, Free School Lane, Cam- 
bridge, Six Papers on “‘ Applications of Electronics,”’ 8 p.m. 

Wed., Oct. 1.—SouTHERN CENTRE : C.E.G.B. Offices, 111, High 
Street, Portsmouth, Chairman's Adress, G. Bishop, 6.30 p.m. 

Mon., Oct. 6.—East ANGLIAN Sup-CENTRE : Technical College, 
Cambridge, Chairman’s Address, R. A. W. Connor, 6.30 p.m. 
te Mersey AND NortH Wates CentrRE: Royal Institution, 
Colquitt Street, Liverpool, Chairman’s Address, J. Collins, 
6.30 p.m. 


INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS IN SCOTLAND 


Tues., Oct. 7.—39, Elmbank Crescent, Glasgow, Presidential 
Address, J. Small, 6.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Sept. 26.—NORTH-WESTERN BRANCH: BARROW-IN- 
FurRNess PaNeL : Lecture Theatre, College for Further Edu- 
cation, Abbey Road, Barrow-in-Furness, “* Application of 
Nuclear Power to Marine Propulsion,”’ J. E. Richards, 7.30 
p.m. 

Sat., Sept. 27.—ScortisH BRANCH : Visit to Calder Hall Atomic 
Power Station. yeSOUTHERN BRANCH: Visit to the Esso 
Research Laboratories, near Abingdon, 10.15 a.m. 

Mon., Sept. 29.—SOUTHERN Grapuates’ Section : Cockcroft 
Hall, Harwell, “Gas Lubricated Bearings and their Applica- 
tions,”’ D. Pantall, 3.30 p.m. 

Thurs., Oct. 2.—NORTH WESTERN BRANCH : Engineers’ Club, 
Albert Square, Manchester, Paper on “ Zeta,”’ 6.45 p.m, 
Scottish BrancH: Royal College of Science and Tech- 
nology, Glasgow, ** Application of Nuclear Power to Marine 
Propulsion,’ J. E. Richards, 7.30 p.m. East MIDLANDS 
Grapuates’ Section : College of Art, Green Lane, Derby, 
“ Design and Development of Engines for High-Speed Flight,” 
E. S. Moult, 7.15 p.m. yeSouTHERN GRADUATES’ SECTION : 
Technical College, Southampton, Film Show, 7.30 p.m. 

Fri., Oct. 3.—YORKSHIRE GRADUATES’ SECTION : Visit to the 
Aircraft Equipment Division, English Electric Company, Ltd., 
Bradford, 6 p.m. yScorrisH Brancw: Dick Institute, 
Kilmarnock, “ Application of Nuclear Power to Marine 
Propulsion,”’ J. E. Richards, 7.30 p.m. 

Mon., Oct. 6.—-NoRTH EASTERN BRANCH: Neville Hall, West- 
gate Road, Newcastle upon Tyne, Chairman's Address, Sir 
William Scott, 6 p.m. 

Tues., Oct. 7.—-NortTH EasTeRN BRANCH : Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
“ Packed Glands for High Pressures : An Analysis of Funda- 
mentals,”"’ J. L. Thompson, 6.15 p.m. yeCoventTry A.D. 
CENTRE: Grosvenor Room, Leofric Hotel, Coventry, 
“ Fatigue Testing in Vehicle Components,” T. C. Stott, 7.15 
p.m. yeLONDON AUTOMOBILE Division : 1, Birdcage Walk, 
Westminster, London, S.W.1, Annual Meeting, Chairman's 
Report for 1957-58; New Chairman’s Address, 6 p.m. 
WEASTERN BRANCH: College of Technology and Arts, Rugby 
Joint Meeting with the Rugby Panel of the East Midlands 
Branch: “The Design and Development of Lightweight 
Marine Gas Turbines for Electric Generator Drive,”’ A. W, 
Pope, 6.30 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 
Tues., Sept. 30.—SouTHERN Jorst BRANCH : College of Tech- 
nology, Portsmouth, Joint Meeting with the Institute of 
Marine Engineers, “ Recent Developments in Ship Motion 
Research,”’ E. C. Tupper, 7.30 p.m. 
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INSTITUTION OF PRODUCTION ENGINEERS 

Wed., Oct. 1.—NOTTINGHAM SECTION : Reform Club, Vietoria 
Street, Nottingham, ‘ Thermal Insulation of Factories,” 
7 p.m. xDunpee Section: Windmill Hotel, Arbroath. 
Dundee, * Copy Turning—Its Developments and Technique,”’ 
7.30 p.m 

Sat., Oct. 4.-—-WOLVERHAMPTON GRADUATE SECTION : Morn- 
ing Visit to Carpet Trades, Ltd., Kidderminster. ye NEWCASTLE 
UPON TYNE GRADUATE SECTION : Visit to Newcastle Breweries, 
Ltd., Haymarket, Newcastle upon Tyne, 10 a.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Wed., Oct. 1.—NORTHERN COUNTIES BRANCH: Neville Hall, 
Newcastle upon Tyne, Address by D. W. Portus, 6.30 p.m. 
Thurs., Oct. 2.—tonDON BRANCH: 11, Upper Belgrave 
Street, London, S.W.1, Presidential Address, G. S. McDonald, 

6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Wed., Oct. 1.—MiDLAND SecTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Annual General 
Meeting; Chairman’s Address, “‘ Railway Traction,’’ H. M. 
Campbell, 6.30 p.m. 

Fri., Oct. 3.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Films ; “* The Practice and Application of 
Modern Air Survey Methods,’’ R. G. Mott, 7 p.m. 


PLASTICS INSTITUTE 


Thurs., Oct. 2.--SOUTHERN SECTION : Chemistry Department, 
The University, Southampton, “ The Processing Properties 
and Applications of Zeigler Polyethylenes,’’ S. Squires, 7.30 
p.m. 

Fri., Oct. 3.—-NoRTH WESTERN SeCTION: Textile Institute, 
Blackfriars Street, Manchester, “‘ Polyester Resin Glass Fibre 
Moulding by the Matched Metal Moulding Method,”’ H. R. 
Everard, 6.45 p.m, 


ROYAL SOCIETY OF HEALTH 


Thurs., Oct. 2,-COLCHESTER SESSIONAL MEETING : Town Hall, 
Colchester, ** The Practical Integration of Health Services,” 
J. D. Kershaw, and “* New Houses for Old : An Experiment 
4 the Modernisation of Ancient Houses,”” W. A. Rapier, 

a.m. 


SOCIETY OF CHEMICAL INDUSTRY 
Wed., Oct. 1.—Corrosion Group: 14, Belgrave Square, 
London, S.W.1, ‘ Corrosion Embrittlement ; The Effect of 
Cathodically Evolved Hydrogen on Iron and Nickel,” M. 
Smialowski, 6.30 p.m. 


SOCIETY OF ENGINEERS 


Mon., Oct. 6.—Geological Society, Burli House, London, 
W.1, “ The Bridge on the River Kwai,’’ K. H. Best, 5.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Sept. 30.—LONDON SECTION : Manson House, Portland 
Place, London, W.1, “‘ Frequency Response Analysis using 
Describing Function Method,”’ J. C. West, 5.30 p.m. 

Wed., Oct. 1.—SouTH WaLgs SEcTION : Physics Lecture Theatre, 
Welsh College of Advanced Technology, Cardiff, ‘ Some 
Segentions of Optics in Steel Making Problems,’’ C. Burns , 
45 p.m. 

Thurs., Oct. 2.—GRANGEMOUTH SECTION: Leapark Hotel, 
Grangemouth, “ Data Loggers,’’ H. Williamson, 7 p.m. 

Fri., Oct. 3.—Faw ey Section : Copthorne House, Fawley, 
Hants, “ The Evaluation of Instruments for Chemical Pro- 
cesses,’ D. M. Bishop. 

Mon., Oct. 6.—SOUTH YORKSHIRE SECTION: The University, 
St. George’s Square, Sheffield, 1, “‘ The Education and Train- 
ing of Instrument Personnel,’’ E. B. Jones, 7 p.m. 


Advanced Engineering Courses 


C ication Engi ing Economics. DEPARTMENT OF ELEC- 
TRICAL ENGINEERING, South East London Technical College, 
Lewisham Way, London, S.E.4. A course of twenty-six 
lectures, commencing Monday, October 6, 6.45 p.m., ef par- 
ticular interest to Post Office engineers and traffic officers and 
to staff of firms engaged in the preparation of tenders for the 
supply and installation of communication equipment for 
export. Application should be made to the Head of the 
Electrical Engineering Department. Fee £1 12s. 6d. 





Electronic Computing Systems. Part I: The Construction and 
Operation of Electric Digital Computing Systems Designed for 
Commercial Purposes. DrEPARTMENT OF MATHEMATICS, SIR 
JOHN Cass CoLLeGe, Jewry Street, Aldgate, London, E.C.3.— 
A course of nine lectures, commencing Wednesday, October 8, 
6.30 p.m., intended for executives and others interested in the 
commercial applications of electronic computers. Application 
should be made to the Secretary of the College. Fee, for those 
residing in the County of London, £1. 


R-fractories, Their Manufacture, Properties and Applications, 
BoROUGH POLYTECHNIC, Borough Road, London, S.E.1. A 
course of ten lectures, to be given by L. R. Barrett, commencing 
Friday, October 10,7 p.m. The course is organised to provide 
a detailed and up-to-date survey of refractories and the refrac- 
tories industry. Fee £1. 


The Application of Work Study. University INSTITUTE FOR 
ENGINEERING PRODUCTION, “ Southfield,’’ 16, Norfolk Road, 
Edgbaston, Birmingham, 15. Residential executive course 
from Monday, October 13, to Friday, October 24. Application 
should be made to Dr. N. A. Dudley, Director of the Institute 
for Engineering Production. Fee 50 guineas. 


Spectrochemical Analysis. DEPARTMENT OF CHEMISTRY, SIR 
JoHN Cass COLLEGE, Jewry Street, Aldgate, London, E.C.3. 
A course of eleven lectures commencing Wednesday, October 1, 
6 p.m. Application should be made to the Secretary. Fee, 
for those residing in the County of London, £1. 


Statistical Mechanics. De&PARTMENT OF PuHysics, SIR JOHN Cass 
CoLLece, Jewry Street, Aldgate, London, F.C.3. An intro- 
ductory course of ten lectures, commencing Thursday, October 
2, 6 p.m., suitable for graauates in physics or chemistry and 

covering the essential principles of statistical machines and 

some important applications. Fee, for those residing in the 

County of London, £1. 


Fundamental Nuclear Physics for Engineers. THE COLLEGE OF 
TECHNOLOGY, ‘Cabot House, Ashley Down, Bristol, 7. The 
course is designed for engineers, physicists and industrial 
executives with responsibility particularly in the field of the 
generation of power from nuclear energy and is intended to 
give a basis of underlying theory in nuclear physics and its 
applications. Friday and Saturday, October 10 and 11. 
Fee (non-residential), | guinea. 
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Lead, Tin, Antimony 


and their alloys 






SOLDER, SOLDER WIRE, ANTIFRIGTION METAL, 
PIG LEAD, ANTIMONIAL LEAD, CABLE ALLOYS 





We are also smelters, refiners and buyers of secondary materials 


ASSOGIATED LEAD MANUFACTURERS LIMITED 
aqey TI. Af ' . aan als { / j ‘7 / p ae 
S | INGs \ VE LOYS LK \ . A / / ‘fa 4} } Lin ] ; ( > 
LEMENTS HOUSE, I4 GRESHAM ST., NDON, P WALICT i ManUsactiy f Lea ind: Lead 


Veetal Excha ‘ 


nd at: CRESCENT HOUSE, NEWCASTLE. TELEPHONE: 362II. LEAD WORKS LANE, < R. TELRFPHONI 21022 
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SHIPBOARD WELDING FUMES ARE 
UP & AWAY/ 


with ® 


PIRATUBE 


Economical — Portable — Efficient 


Keep confined spaces in hull or plating-shed fresh 
and airy with Spiratube... the flexible ducting that 
can be brought into use at a moment’s notice. Light 
and portable, Spiratube can be moved from shed to ship 
and back again, quickly and easily. Just disconnect 
and retract into manageable lengths.* Move to the 
new welding point, connect again, and efficient fume 
extraction is immediately ready. A new, illustrated, 
technical brochure gives you facts and figures about 
this tough, flexible ducting. Send for your copy today. 





























*Spiratotes - simple carrying frames - 
enable one man to carry 75 feet of 8 
ducting easily. 











FLEXIBLE DUCTING LIMITED 


103, SHUNA STREET, MARYHILL, GLASGOW, N.W. 
Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 











COCHRAN 


economic 


OrL-FIRED BOTILER 


couples the advantages of the Cochran Sinuflo Economic 
boiler—internal accessibility, high thermal efficiency, 
and good water content—with certain advantages usuaily 
associated with some packaged boilers. It is fully 
automatic. Many sizes are made covering a range 
of evaporative capacities from 6,000 to 31,000 Ibs. 
of steam/hour from and at 212°F. 

Other features of the boiler include Sinuflo 
tubes, waisted furnace-flues, adequate 

breathing spaces between the tubes and 
furnace(s) and between the tubes and 

outer shell. 

For full details of the new Cochran 

oil-fired Economic, write to :— 


Cochran & Co. Annan, Ltd., Annan, Dumfriesshire, Scotland 


*Phone: Annan 111, and at 34, Victoria Street, London, S.W.1. ’ Phone: ABBey 4441 TAS/CH638 
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VERTICAL CROSS - TUBE ||| [= es 


— BOILERS 
44) | also MAKERS of 


VERTICAL ECONOMIC and 
VERTICAL GAS FIRED BOILERS 
















































































Early deliveries of most sizes 





WALTER W. COLTMAN & CO. (eoiters) LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 






































Seamless Steel Tubes for Machining 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME — MATERIALS — LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C° L"’ 


TRADING ESTATE + SLOUGH, BUCKS. 


Phone ; SLOUGH 24171 (5 lines) Telex : 84100 TUBECO, SLOUGH 
Grams ; TUBECO, SLOUGH, TELEX 


Suppliers also of Welded and Seamless Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 



































A MAN-SIZE JOB 


that a woman can do 


Here’s a Hyster demonstration : Five filled annealing cans (gross weight 
30 cwt.) are loaded, conveyed to furnace and neatly stacked without waste 
of space, at the rate of 125 cans in under five hours. The furnace can be 
emptied by the same method in one hour. The Hyster YC-40 Fork Lift 
Truck, fitted with a hydraulic load-grab with stabilising arms, can do heavy 
jobs like this because it is built to give unparalleled service under the most 
arduous conditions. (Photo shows Mrs. Winifred Birch of Messrs. Chas. 
Perks, Ltd., of Willenhall, Staffs, expertly handling the reliable Hyster.) 
Another Hyster demonstration : Here is the YC-40 Fork Lift Unit— 
sturdily built with rugged, steel-plate frame— 
transferring a 40 cwt. payload of steel wire 
from the acid pickling plant to the wire 
drawing machines at the works of Messrs. 
Frederick A. 
Power & Sons 
(Saltley) Ltd. 








( 4 x 4s 


easy | 
oo Fond FORK LIFT TRUCKS 












Will give your materials handling problem a 
welcome lift. Range from 2,000-20,000 Ibs. capacity. 


YOUR U.K. HYSTER DEALERS FOR SALES AND SERVICE 


Fred Myersttd. Bowmaker (Plant) H. Leverton& Ca. Caledonian Myo 
24 Bruton Street, : : & Equipment . 
Ltd., Willenhall Ltd., Spalding and Ltd., Rigby {Street, 


Berkeley Square, 
w.i. Staffs. Leeds. Glasgow, E.!. 
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OIL FUEL BURNING 
EQUIPMENT 


The demand for Thornycroft Oil Fuel Burning 
Equipment both for Marine and Industrial 
installations continues to increase, 


With over forty years of experience and the 
results of continuous experiment and research 
we are able to offer oil fuel burning equipment 
which is highly efficient, economical and safe 
and, like all Thornycroft productions, a good 
engineering job, Up to 3,500 seconds fuel 
oils can be burned cleanly and efficiently, 

For particulars of Industrial equipment write for publica- 


tion SEB. 99 which includes a questionnaire for completion 
and return to us; publication SEB. 89A deals with 
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On STANDS 13-14 at the 
MOTOR SHOW, 
EARLS COURT, 
Oct. 22—Nov. I, 
we shall be exhibiting 
MARINE DIESEL ENGINES 
suitable for 
SHIPS’ LIFEBOATS. 


Marine installation. 











JOHN I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 











WHERE THERE’S A RUGGED JOB... 





Manufectured by: 


Sole Distributors 


London Office: 


THERE’S EVERY REASON FOR 





SINTERED METAL 
FRICTION MATERIALS 
Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 

LONG WORKING LIFE 

RAPID HEAT DISSIPATION 





SINTERED PRODUCTS LTD. 


Sutton-in-Ashfield, Notts 


SMALL & PARKES LTD 


HENDHAM VALE WORKS * MANCHESTER 9° COLLY HURST 2511 
76 Victoriz Street, S.W.1 - ViCtoria 1845/6 





POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





* Are easily assembled. 

% Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

%* Axial and parallel misalignments are corrected. 


ESTABLISHED i895 


HERMETIC puBBER C2 [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbaston 0983/4 Telegrams : “Hermetic Birmingham.”* 
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HEAVY DUTY 
LATHES 


manufactured in a wide range of standard types with 








maximum swing up to 72 ins. and bed length to suit 






the application. 
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Here are two examples of Swift 
Heavy Duty Lathes ; the illustra- 
tion above shows a Crankshaft 
‘ Lathe which was supplied for 
operation with crank turning 
rests back and front or alternatively as a normal Centre Lathe. 
- This arrangement enables the machine to be employed for a 
wide variety of work and ensures maximum utilisation. 

The machine below is an oilwell Tube Turning Lathe fitted 
with two saddles and four movable steady rests. The saddles 
can pass the rests and tailstock in all positions. 

If you have a special problem in connection with turning large 
workpieces or simply require a standard Centre Lathe, a modern 
Swift Lathe can probably meet your requirements. 

Write to Drummond-Asquith (Sales) Ltd. for further information. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 





Sales & Service for .. a g Le ‘a oe a> hy D -ASQU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


’Phone: Midland 3431 (7 lines) ’Grams: Maxishape, Birmingham. Also at LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone: Centrai 0922 
S. 175 
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Wwe Of OR ESSURE 


LABORATORY VESSEL 1 
ANALYSIS 


The anaiysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 

of MINERALS, ORES, OILS, 


NN METALS, ALLOYS. WATER, Etc. 
We mvite enguirie 


WEST HAM TESTING LABORATORY...:::_... 


BAYTHORNE HOUS ole) -tele), Me ae-0 4 Bee te Th pee) Peel, £01e), ie 2a8 | 4074 



























OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 














| RSHALL ; 
e MA i < 
s 8 m 
9 Yet another variant in the technique of light alloy fabrications 
T >] and welded by the Argon Welding Process by Windshields of Worcester. 
° The example is a pressure vessel for fuel oil separator, built 


to customer’s design and requirements. 
Consult Windshields of ee Ltd.. for any fabrication in any metal 
ENGINEERING SHEET METAL DIVISION 








|| CRANES 
OC || DEKLBURN WORKS MOTHERWELL: SCOTLAND, Windshields of Worees ler 


LOCO STEAM - ELECTRIC GOLIATH - TRAVELLE St. John’s Works, Worcester. Telephone : 4344 (3 lines) 
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@ SPECIAL MACHINES AND 


@ PROTOTYPES Are 
OUR SPECIALITY 


PRODUCTION and GENERAL MACHINING 
of CASTINGS and FORGINGS to 3 ft. Dia. 





LET US QUOTE YOU... ... 


G. H. WHITEHOUSE & SON LTD. 


|THE ENGINEERS 











Horseley Heath, Tipton, Staffs. Telephone Tipton 1145 


Photograph by courtesy 
of British Timken Ltd. 
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Sturtevant Radiant Heating installation using 
standard plain, and curved panels. 








AUSTRALIA. 


STURTEVANT ENGINEERING CO 
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FACTORY HEATING & VENTILATION 


by STURTEVANT 


Many hundreds of efficient heating and 
ventilation plants have been installed by 
Sturtevant engineers in almost every branch 
of industry. 

Sturtevant systems are economical. Full advan- 


tage is taken of any waste heat, and each installation is 
designed to meet individual factory requirements. 


Sturtevant heating systems include : 
® Plenum Heating and Ventilation 


® Direct heating in combination with Tempered 
Air Supply 


@ High Pressure Hot Water Heating 
® Unit Heating 

@2 Radiant Panel Heating 

@ Convector Heating 


Our publication E.4101 will be sent upon request. 





& 
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Pe 


ENGINEERING CO. LTD.. 


Southern House Cannon Street London E. 





Sturtevant Plenum Heating and Ventilating 
Plant in a warehouse. 
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(AUSTRALASIA) LTO 400 SUSSEX STREET SYONEY NSW 




















This type 166 filter is robust and 
ethcient and capable of passing 150 pints 
per hour at 1'- 0” head. 

Ideally suited for jobs where the filtering 
element must be easily accessible and 
sturdy to withstand cleaning. 

Made in two sizes 53” deep or 10” deep, 
the 10” model giving a proportionally 
longer interval before filter element 
cleaning is required. Approximate dia- 
meter of filter in both cases 3}”. 
Filtering element is a monel-metal cloth 
or gauze of a mesh according to the 
particle size required to filter. 

Fixing is by bolt holes provided in the 
top cover. 

Send for list No. 390 


AMAL LTD HOLDFORD ROAD WITTON 











TEL BIRCHFIELDS 4571 





Diesel . Petrol 


GENERATING SETS Ito 300 kVA 


with voltage self-regulating generator 


ACGRECATEBAU 


DUSSELDORF 
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Photograph by courtesy of Central Electricity Authority (Eastern Division) 








. - - IN THE POWER STATION 


This “BROOMWADE?” TSIA stationary air compressor is used for main- 
tenance purposes at the Rye House Generating Station, near Hoddesdon. 

Simple design, slow speeds and adequate cooling ensure high efficiency. 
Constant research and development maintain the “ BROOMWADE” 
reputation for RELIABILITY. 

All over Britain, “ BROOMWADE ” is playing a vital part in construct- 
ing, operating and maintaining modern power stations to meet industry’s 
ever-increasing demand for electricity. 

The ** BROOMWADE ” organisation, backed by sixty years’ engineering 
experience of the highest order, is equipped to offer sound technical advice 
on any problem involving the use of compressed air. 

A first-class after-sales service is available throughout the world. 


“BROOM WADE’’ 


Air Compressors and Pneumatic Tools 
Your Best Investment 





BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe /630 (10 lines). Telegrams: ‘‘ Broom,’’ High Wycombe. (Telex.) 


302 SAS 
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Our exceptional CAPACITY offers you :- 


* 
* 


Helical, Spur or Bevel Gears up to any size. 
Gears of any weight. 


All the advantages of steel castings, machining 
and gear cutting in the one factory. 


Inspection facilities commensurate with the 
production. 


The assurance of modern metallurgical control. 


Large machine cut Double 
Helical Gears for colliery winder 


rHE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 














“ CRAVEN” 5’ 0°, 6 0° and 7’ 0” a 
VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 


Or 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 






Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS: REDDISH - STOCKPORT - ENG. 








ALL WELDED PRESSURE VESSELS 2 seat < LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
& AIR RECEIVERS UP TO 600 LBS. aa VERTICAL BOILERS ALL SIZES IN 
PER SQ. IN. WORKING PRESSURE ' : a PROGRESS FOR PROMPT DELIVERY 











LONDON OFFICE: TELEPHONE No.: 
SE Lihiesey JOHN MARSHALL & CO. (MOTHERWELL) LTD. aePBoNE No.:, 
GRAY’S INN ROAD, CLYDE BOILER WORKS 
TELEGRAPHIC ADDRESS: 


LONDON, W.C.1 
Te:erHone No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 
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Machines operating under conditions of misalign- 
ment, or working under load fluctuations, must 


operate with minimum loss of power. 


DUNLOP 


FLEXIBLE COUPLINGS 
HELP SMOOTH WORKING DISC TYPE For heavier equipment, operating at up tog6h.p. per 100r.p.m 


, i ip atl \ 
Dunlop Couplings consist of flexible rubber elements bondea / / If \\ 

















to metal ends. The rubber can be compounded with varying 





’ 


degrees of stiffness as required by the task the coupling has 





to do, but the physical properties are always controlled within 


fine limits. Dunlop Flexible Power Transmission Couplings 


\ 





can be used with confidence in applications where precision , 
BARREL TYPE For light machines and motors operating at up to 0.54 h.p 
is vital. per 100 r.p.m. 


For any problem in precision rubber engineering 


CONSULT DUNLOP AT BLUE-PRINT STAGE 


Dunlop Rubber Co. Ltd. (Engineering Components Division), Fort Dunlop, Erdington, Birmingham 24 





asec/pcs 
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HEAVY DUTY 
TRANSPORT 



















































MARINE DIESELS 
AIRCRAFT 


MINING 
MACHINERY 


EARTH MOVING 
EQUIPMENT 


MACHINE TOOLS 































































































































Think of the clutch .. . 
think of SINTERLINK 


With SINTERLINK lined clutches the user can keep his 
machines and transport on the go—and his hand out of his 
pocket. The designer of those machines and that transport 
can use a smaller clutch or less plates. SINTERLINK is 
as important as that. 

Because it is metal, and because of its uniform granular 
structure, SINTERLINK ensures rapid and effective heat 
dissipation (no ‘ fade ”!), infinitely longer life and greater 
gripping power under heavy duty conditions. SINTER- 
LINK clutch plates are available in the continuous band 
type, orin the unique Morgan button pattern for even more 
rapid heat dissipation. 


"A, ANY QUESTIONS? 


. . Uf there are, write for informative printed matter or 


phone for justifiably enthusiastic and know ledgeable technical 
- - 


THE FINAL FACTOR 





representative 
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! CUTING TEETH? 


THAT’S CHILD’S PLAY 
g «TO THE SPECIALIST. 


' We have been doing it for over 
i half a century, and produce a 
very comprehensive range of 
gears large or small, bevel or 
spur, for Britain or abroad. 


4 

a 

a 

4 

1 Our technical representatives 

4 will be pleased to call and 
4 
4 
% 
% 


discuss your requirements. 








AURORA 





@ GEARS OF EVERY 


GEARS DESCRIPTION 





@ COLLIERY GEARING 
A SPECIALITY 


AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co.. Ltd.) 











\ strongest in action... 
; HIGH PRESSURE 
hydraulic cylinders & rams 


~ ~, For any stroke, bore or mounting 


~~ Suitable for of/ of water 
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WELDED STEEL PLATEWORK 


In 4” to 4” thick Mild Steel 


PRESSURE VESSELS 



















CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 
THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 

















P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices : 

129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 








Consult 


FILTON 


for ROTARY UNIONS 


(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES {"—3° BSP 
SPECIALS UP TO 6 BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 
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VERTICAL BORING & 


OF NEW DESIGN CAN NOW BE OFFERED 


or 


These machines are of heavy construction, each with a 30 h.p 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 


Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS: REDDISH - STOCKPORT - ENG. 








LANCASHIRE, CORNISH & ECONOMIC BOILERS. 
VERTICAL BOILERS ALL SIZES IN 
PROGRESS FOR PROMPT DELIVERY 


ALL WELDED PRESSURE VESSELS 
& AIR RECEIVERS UP TO 600 LBS. 
PER SQ. IN. WORKING PRESSURE 











TELEPHONE NOo.: 


OE SUN JOHN MARSHALL & CO. (MOTHERWELL) LTD. MOTHERWELL SS 


G. SUM MERSBY 


3 FO OUTHIN ROAD, CLYDE BOILER WORKS 
TELEGRAPHIC ADDRESS: 


LONDON, W.C.1 
Tatarnone No.: TERMINUS 2436 MOTHERWELL BOILER, MOTHERWELL 
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Machines operating under conditions of misalign- 
ment, or working under load fluctuations, must 


operate with minimum loss of power. 


DUNLOP 


FLEXIBLE COUPLINGS 
HELP SMOOTH WORKING DISC TYPE For heavier equipment, operating at up tog6h.p. per 100r.p.m 


ae ae \ 
Dunlop Couplings consist of flexible rubber elements bondea / / If \\ 




















to metal ends. The rubber can be compounded with varying 





degrees of stiffness as required by the task the coupling has 


to do, but the physical properties are always controlled within 





fine limits. Dunlop Flexible Power Transmission Couplings 





can be used with confidence in applications where precision 
BARREL TYPE For light machines and motors operating at up to 0.54 h.p 


is vital. per 100 r.p.m. 


For any problem in precision rubber engineering 


CONSULT DUNLOP AT BLUE-PRINT STAGE 


Dunlop Rubber Co. Ltd. ( Engineering Components Division), Fort Dunlop, Erdington, Birmingham 24 





asrclecs 











THE ENGINEER Sept. 26, 1958 






















































































































peasees 
+TTTT 











HEAVY DUTY 
TRANSPORT 







MARINE DIESELS 
AIRCRAFT 
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MACHINE TOOLS 









































































Think of the clutch .. . 
think of SINTERLINK 


With SINTERLINK lined clutches the user can keep his 
machines and transport on the go—and his hand out of his 
pocket. The designer of those machines and that transport 
can use a smaller clutch or less plates. SINTERLINK is 
as important as that. 










Because it is metal, and because of its uniform granular 
structure, SINTERLINK ensures rapid and effective heat 
dissipation (no “ fade ”’!), infinitely longer life and greater 
gripping power under heavy duty conditions. SINTER- 
LINK clutch plates are available in the continuous band 
type, or in the unique Morgan button pattern for even more 
rapid heat dissipation. 











ANY QUESTIONS? 

. . . if there are, write for informative printed matter or 
*phone for justifiably enthusiastic and knowledgeable technical 
representative. 










THE FINAL FACTOR 







SINTERLINK 











MAXIMUM MARKS TO SINTERLINK FOR 


Low Rate of Wear * Smooth Operation ° Stability * Absence of Fade 
High Thermal Conductivity 











THE MORGAN CRUCIBLE COMPANY LTD., WANDSWORTH WORKS, POINT PLEASANT, LONDON, S.W.18. Tel: VANdyke 6422 
SMI27A 
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1 CUTTING TEETH? 
: THAT’S CHILD’S PLAY 


a TO THE SPECIALIST. 


4 We have been doing it for over 
i half a century, and produce a 
very comprehensive range of 
gears large or small, bevel or 
spur, for Britain or abroad. 


Our technical representatives 
will be pleased to call and 
discuss your requirements. 








AURORA 


GEARS 


@ GEARS OF EVERY 
DESCRIPTION 





@ COLLIERY GEARING 
A SPECIALITY 


AURORA GEARING CO. (WILMOT NORTH) LTD., EDMUND RD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 












\ strongest in action... 
, HIGH PRESSURE 
/ hydraulic cylinders & rams 













\ For any stroke, bore or mounting... 





Suitable for oil or water... 


Also available . . . Cylinders and 
Rams suitable for MEDIUM and 
LOW Pressures. 


RHODES au beer 


Specialists in the design and manu- 
facture of HIGH Pressure Hydraulic 
Cylinders and Rams for any particu- 
lar application. 

Send enquiries to: 

212 WELLINGTON STREET, LEEDS, 1. 
Telephone : 20104/5. 
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WELDED STEEL PLATEWORK 


In 4” to 4” thick Mild Stes! 


PRESSURE VESSELS 









HOPPERS 
CYCLONES 











BEDPLATES 


THAMES R®° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 














P, & W. MACLELLAN 


LTD. 
CLUTHA WORKS, GLASGOW 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 
SLIPWAYS, LOCK GATES, 
JETTIES, and STRUCTURAL 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 
and STORES 


Chief Offices : 

129, Trongate, Glasgow 
Regd. Offices: Clutha House, 
10, Storey’s Gate, 
Westminster, London, S.W. 








Consult 


FILTON 


for ROTARY UNIONS 


(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES {’—3° BSP 
SPECIALS UP TO 6” BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 


Telephone Spa 8111/2 



































RANSOMES SIMS & JEFFERIES iTO 
IPSWICH, ENGLAND 
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Ii THIS GEOPHYSICAL YEAR -rememter ||ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 





For full details and literature apply to 


ODDIE BRADBURY & CULL LTD PORTSWOOD RD. — j$ SOUTHAMPTON 
TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 














¢ age 
hile CLIPS HAVE ENCIRCLED For dependability. . 


TRADE MARK ... Call in the expert guidance of the Dainite 

| Technical Staff to e » thorough s act- 
THE WORLD FOR THE LAST 35 YEARS Ses crgasisction tans 
A.L.D. & A.R.B. approved. 


Make sure it’s genuine—look for the Trade Mark Jubilee 
THE HARBORO’ RUBBER CO. LTD: Market Harborough. Tele 2274/6 


L, ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5262 








* 
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FORTOX FLEXIBLE COVERS 


protect machinery and exclude 


+ SMT Ett Pee tee 


dirt. Made in neoprene-nylon, 
proofed leather or coated fabrics 
to suit all conditions. New type of construction gives 
expansion to contraction ratio of 10-1. Single items supplied 


to special requirements without tool charge. 


FORTOX SEALS AND PACKINGS are manufactured to high 
standards of accuracy ensuring positive sealing and trouble 
free life. A range of polyester rubbers, silicone leathers and 
synthetics is available for extreme conditions. Single items 
supplied promptly. 

Write today for full details of our work. A.1.D. approved. 


Henry Beakbane_ ( Fortox ) Limiten 


HEAD OFF/ICE AND TANNERY LONDON WORKS 


THE TANNERY -STOURPORT ON SEVERN-WORCS 68-70 LANT ST. BOROUGH SEI 


TELEPHONE STOURPORT 2017 TELEPHONE - HOP O4sS8 
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BRABY 


for Metal Plate 
and Sheet Metal 
Fabrications 


Aero Jet Engine Test Cell Silencer. One of three 
sets for Royal Danish Air Force (Made by BRABY for 


their subsidiary company, Maxim Silencers Limited). Mild Steel Plate Cyclones and Ducting supplied 


and erected at large Cattle Feed Mill in London. 








BRABY, with six factories located in widely separated parts of Great Britain, have, for 
more than 100 years, specialised in Metal Plate and Sheet Metal Work. 

The technical knowledge and experience of our Staff and the employment of a labour 
force of skilled craftsmen, enable Braby to provide for Industry an efficient Metal Plate 
and Sheet Metal Work manufacturing service. 





We welcome your enquiries. Pressure Cylinder supplied to Mono Pumps Limited. 





ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TeL_erHone: EUSton 3456 


FACTORIES aT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 515] 


Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
PRODUCTS OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 

Palace Street, Plymouth. TELEPHONE: 62261 





4.P,90 





THE ENGINEER Sept. 26, 1958 


Tabbatsmcpaatelelaelss aes 


chain drives 





MORSE CHAIN DIVISION 
BORG-WARNER LTD-LETCHWORTH-HERTS-TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 
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Osborntfile and ‘yousare handling the 
; of more than a century of craftsmanship 
ane rie in the production of engineers’ 
files fo? afl purposes. 

Modern methods of production, with rigid 
control of manufacture at all stages, ensure the 
consistent high quality of ‘‘Hand & Heart” 


brand files. 


SAMUEL OSBORN & GO., LIMITED 


CLVGE STEEL PORES, FSHREPFLELS 
STEELMAKERS ‘ STEELFOUNDERS « ENGINEERS’ TOOLMAKERS 
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i} nearly 1000 TONS 
iii Serie supported on 


a, 


1 2 Cooper Split — 
# on 


Roller Bearings 


TF Gs Se 
J ‘3 + 4a 4 





The famous Radio Telescope at Jodrell Bank— 
designed_by Husband and Company for the Univer- 
sity of Manchester and the Department of Scien- 
tific and Industrial Research—uses two 30in. 
Cooper Split Roller Bearings for supporting the 
250ft. diameter Paraboloidal Reflector. 


In addition some 40 Pedestals in sizes from 4+4in. 
to 10in. bore are used for the Bogie drives and 
Reflector actuation. 





When designing the Telescope and during its 
assembly, the split feature was invaluable—as it 
is in practically every piece of mechanical equip- 

, ment, large or small. The further advantages of 
simple maintenance and long trouble-free service 
will be evident as the years progress. 


Cooper Split Roller Bearings are manufactured 
in three standard series—Medium, Heavy and 
Extra Heavy—in sizes from Ijin. (30mm.) bore, 
complete with self-aligning Housings and Pedestals. 


Deliveries are prompt. Prices are competitive. 


You are invited to send for 





a copy of our Catalogue 








COOPER 


ROLLER BEARINGS 


COOPER ROLLER BEARINGS CO. LTD. 


KINGS LYNN - NORFOLK - ENGLAND 
Telephone: KINGS LYNN 3447 





—and halve your bearing problems 


CPC 4E4 
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FROM 10,000:1 TO 1,000,000: ! 


ALL DIMENSIONS IN INCHES 


MAX. TORQUE SHAFT CENTRE OVERALL | OVERALL OVERALL 
LBS. INS. HEIGHTS HEIGHT | WIDTH LENGTH 


Model OAC/H 


TRIPLE STAGE STRATELINE FIXED 
REDUCTION SPEED REDUCERS 
TORQUES FROM 300 LBS. INS. 


TO 48,000 LBS. INS. 


The ‘‘Hypocycloidal’’ gearing used makes possible ratios of up to 100 : 1 in each stage. The triple stage unit can be supplied in any ratio between 
10,000 : 1 to 1,000,000 : 1 provided the final ratio is the product of three whole numbers in the single stages. For example 53:1 x 44:1 x 76:1 would give 
an overall ratio of 177,232 : 1. These reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete 
with flange mounted motors. Study these overall dimensions against the available ratios and compare with all other forms of speed reduction. 

Present your slow running problems to us for quick and efficient action. 

Four stage or more units are available giving unlimited ratios. 


of Ferranti Transformers 


tk kk kkk : } . , 
kk Kk kk 2. # for Hydro-Electric Schemes in TU ASS i 


Saks tt 


KKK KKK 


or 


Mi 


London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 


FERRANTI LTD - HOLLINWOOD - 
Telephone: TEMple Bar 6666 


Telephone: FAlisworth 2000 
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wermwor’ increases production in the Engineering Industry 


Roller for a paper making machine covered by Siemens Edison Swan 
Lid. with ‘ Fluon’ polytetrafluoroethylene. 


The ‘Fluon’ p.t. f.e. covered roller in position in the paper making machine, made by Walmsleys (Bury) Lid 


‘Fluon’ sleevings prevent breaking 
in paper making machine 


SLEEVINGS for holding down roll were made 
from ‘Fluon’ p.t.f.e. by Siemens Edison 
Swan Ltd. for a Walmsleys (Bury) Ltd. 
paper making machine. This machine is 
used in Boyer, Tasmania, by the Australian 
Newsprint Mills Ltd. 

‘Fluon’ was chosen for the holding down 
roll because of its non-sticking properties 
thereby reducing the possibility of paper 
breaks when the sheet leaves the Suction 
Couch Roll. Onopen paper making machines, 
i.e. without automatic transfer from the 
Wire Part to the Press Part, considerable 
time is saved with ‘Fluon’ covered rolls, and 
in consequence prevents loss of production 
and increased cost. 

The machine illustrated has now been 
running for some time with a ‘Fluon’ covered 
roll, which has proved so successful that a 


further roll has been ordered for a wider and 
faster machine. This roll will be installed in 
the very near future. Even though it is in- 
tended to convert the machine illustrated 
from an open type to a suction pick-up in 
the near future, a ‘Fluon’ covered roll was 
installed because of the overall saving it 
makes even over a short period. 

‘Fluon’ is a tough, flexible material with 
a wide and ever-increasing range of indus- 
trial applications. Its quite exceptional 
characteristics include a wide working 
temperature range (-80°C. to 250°C), 
non-stick and non-wetting properties. 


‘Fluon’ is the- registered trade mark for the 
polytetrafluoroethylene manufactured by 1.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON: S.W.i 
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Extraction Pumps 


The Drysdale ‘“‘ Pervac’”’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 


- 





The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 





These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


FULL PARTICULARS = * : oa b)® A Oy... ae. ole am i ge 


AVAILABLE ON REQUEST YOKER, GLASGOW 








LINK valves by HOPKINSONS 


, There’s no doubt abcut it—HOPK INSONS’ bronze Link Valves 
are a vital link in all manner of industries. They handle heavy 


WML 


liquids such as oil and soap lines without 
loss of fluid-tightness or ease of operation. 
Having no easily-damaged external 
fittings, they are excellent on flexible 
compressed-air lines. They give long 
trouble-free service when handling pro- 
cess steam and all non-corrosive liquids. 
Whatever the industry there is a need for 
the HOPKINSON Link Valve. 


ONE OF HOPKINSONS’ 
GMALL BRONZE VALVES 





HOPKINSONS LIMITED HUDDERSFIELD 


HV103 
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TUT 
MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 





Your opportunity 


s 
x ’ 
to try one bi 
The possibilities of improving your lifting % 
facilities at moderate cost by the use of a 


Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your cwn ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 





Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 





Morris electric chain hoists are made in 
}-, 4- and I-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 


st Donn 


Resident engineers available for consultation in 
London, Glasgow, Manchester, Birmingham, Leeds, 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, Liver- 
pool, Nottingham and Bury St. Edmunds. 


Push Button 
controlled 

models are 

also available. 


Subsidiary Companies :— 

The Herbert Morris Crane & Hoist Company Limited, 
Niagara Falls, Canada. 

Herbert Morris (S.A.) (Pty.) Limited, Benoni, Transvaal, 
South Africa. 


Herbert Morris (Australia) Pty. Limited, 
N.S.W., Australia. 


Sydney, 

















TELEPHONE LOUGHBOROUGH 3123 
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B DRYSDALE 


Extraction Pumps 


The Drysdale ‘“‘Pervac’’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 


The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 








These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


salen m © DT DRYSDALE & CO. LTD. 


AVAILABLE ON REQUEST YOKER, GLASGOW 








LINK valves by HOPKINSONS 


, There’s no doubt abcut it—HOPKINSONS’ bronze Link Valves 
are a vital link in all manner of industries. They handle heavy 


WIM 


liquids such as oil and soap lines without 
loss of fluid-tightness or ease of operation. 
Having no easily-damaged external 
fittings, they are excellent on flexible 
compressed-air lines. They give long 
trouble-free service when handling pro- 
cess steam and all non-corrosive liquids. 
Whatever the industry there is a need for 
the HOPKINSON Link Valve. 


ONE OF HWOPKINSONS’ 
SMALL BRONZE VALVES 





HV103 
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Your opportunity 
to try one 


The possibilities of improving your lifting 
facilities at moderate cost by the use of 
Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your own ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 


Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 


Morris electric chain hoists are made in 
}-, 4- and I-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 


Resident engineers available for consultation in 
London, Glasgow, Manchester, Birmingham, Leeds, 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, Liver- 
pool, Nottingham and Bury Sc. Edmunds. 


Subsidiary Companies :— 

The Herbert Morris Crane & Hoist Company Limited, 
Niagara Falls, Canada. 

Herbert Morris (S.A.) (Pry.) Limited, Benoni, Transvaal, 
South Africa. 

Herbert Morris (Australia) Pry. Limited, Sydney, 
N.S.W., Australia. 


















apt iD, 
/* in 


Push Button 
controlled 
models are AS 
also available, 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND.. 





TELEPHONE LOUGHBOROUGH 3123 
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accurate 


than human 
skill 











Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 





The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 










know the value of 
reliable and 















ene accurate 
HEAT & ABRASION RESISTING =. ; 
ALLOY CASTINGS a mm p VA LV ES 
for + 4 
Automobiles and commercial Vehicles Fe : Z ¥ Automatic plate and disc valves 
are our particular concern. It’s 


Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD THE 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 VV P Way \ f b ‘2, 1G UA it UE 


Grams : Wycliffe, Lutterworth 
COMPANY LIMITED 


117/125 BRIDGE ST.. BIRKENHEAD, CHES PHONE: BIRKENHEAD 896 










astonishing how many different 
versions of these vital components 
we have produced in the last seventy 
years. Our experience Is unique 
and is at your service. 









Your valve problems are 
our business 
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NEW! 
RUBEROID 


COPPER ROOFING 





























THE RUBEROID 
COMPANY LTD. 


Commonwealth House 
1-19 New Oxford Street 
London WC1 


Traditional roofing with 


important extras 


Copper gives to roofs a special 

character; its use is almost traditional. Now, the 
introduction of Ruberoid Copper Roofing 
provides a method of roofing in copper which 
reveals new horizons for the building designer. 
These additional features as well as the best 
characteristics of copper are secured when you 
specify Ruberoid Copper Roofing: 


* Copper, bitumen and glass fibre laminated into a 


single sheet gives a bonus in weather protection. 


* All seams and laps are completely sealed. 
* There is a choice of traditional seams, batten 


rolls or flat laps. 


* The indented surface allows for expansion and 


contraction. 


* No work-hardening of copper during fixing. 
* Elimination of wind drumming. 











Ruberoid Copper Roofing 
Ruberoid Reinforced Glass 
Fibre Based Underlay ——————- > 


(An enlarged cross section of the 
Ruberoid Copper Roof) 


Ruberoid Copper Roofing consists of 

42 SWG copper (-004”) with an indented surface, laminated 
with glass fibre based bitumen sheeting. It is employed” 
always with Ruberoid Reinforced Glass Fibre Based Underlay 
to which it is bonded with bitumen compound. 

Technical literature available on request. 
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The first NEAL ‘direct drive’ Mobile Crane was produced 
over 30 years ago, and although somewhat crude by modern 
standards, it was in fact a pioneer of a type of mechanical 
handling equipment which has now become world wide. It 
is interesting to record that many of the early models are 
still doing ‘yeoman’ service and are valued by the owners. 
NEAL cranes have been developed on sound engineering 
practice and the current models with their exclusive features 
are acknowledged in all spheres of industry throughout the 
world as outstanding in Design, Quality, Performance, 
Reliability and Economy. 

The NEAL range of mobile cranes from } ton to 15 tons 
capacity can be fitted with many attachments, grabs, 
magnets, clamps etc., and the wide variety of standard and 
special jibs in alternative lengths ensures that there is a 
NEAL crane to suit your requirements. 


MOBILE CRANES 
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the 
name 
behind 
the 
best 
cranes 








Send for a copy of our latest publication No. 114 on 

Design and Construction of the NS.70 6 ton model, 

illustrated in full colour; we are sure you will find it 
most interesting. 


R.H. NEAL & Co. Ltp 


Head Office: PL ANT HOUSE 
EALING, LONDON, W.5 
Works: GRANTHAM, LINCOLNSHIRE 
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a reputation built on 
industrial achievement 


F you look through a list of insulation contracts completed in recent years by Newalls you 





will see that they relate to many of the most important industrial enterprises undertaken 

since the war. In such a list will appear power stations, oil refineries, chemical works, 
cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 











INSULATION 





INVESTMENT 


BEGINS WITH 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANISATION 
Cffices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 





Now. more than ever, engineers 
recognize the superior efficiency 
of Bellows Type Expansion Joints 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows, 
butt-welded from highly-finished 
cold rolled stainless steel sheets, 
are specially designed and made to 
stand up to exacting temperature 
and pressure requirements. Their 
cenvolutions allow expansion 

and contraction under extreme 
conditions. 

Wherever pipe-work is subjected 
to vibration and movement in any 
direction, a Teddington Bellows 
with a suitable end-fitting will 
solve the problem. 


Cee 
wp 


“>, 4 Write for our descriptive brochure, A.93 


> 
yD or discuss your problem with our engineers. 





. 


— 


gee 


} Teddington Bellows are produced in technical collaboration with 
the Solar Aircraft Co., U.S.A. 








PIPES ON THE MOVE PREFER Wt TEDDINGTON BELLOWS 


Teddington Aircraft Controls Ltd., Industrial Bellows Division, Ammanford, Carmarthenshire. Telephone: 






Ammanford 455 
DIM&P 
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if you could take 
an X-ray photograph 


You would see that the ‘“ Starcast '’ smooth finish is more 
than skin deep, in fact, quality is consistent throughout. 
Shrewd buyers specify ‘* Starcast ’’ for a really good 
casting at a reasonable price. 





MACHINE SHOP SERVICE 

Our modern machine shop service including gear cutting 
and horizontal boring will economically speed your 
production programme (A.|.D. approved). 





Grey Iron Castings from } Ib. to 
5 cwts. each to British Standard Specification 1452 in grades up to 17 tons. 





ACCURATE CASTINGS IN: 
GREY IRON - BRASS - GUNMETAL - 
ALUM BRONZE - ALUMINIUM ALLOY 
ISTERED TRADE Maw (SAND & DIE). 


T "STARCAST' 





Our Representatives are ready to visit you anytime. Write to:— 


THE STAR FOUNDRY LTD., BILSTON, STAFFS. = Telephone: BILSTON 41474/5 














Precision - 
made engineering 
Hand Tools 





# 


Precision Hand Tools are of paramount importance to the Engineering Industry. King Dick hand tools 
are precision made under carefully controlled conditions, and set a superlative standard in quality and 
design. 

From the largest Constructional Engineering Tools to the smallest B.A. Socket Set, King Dick inspection 
routines ensure the correct combination of selected steels, perfect balance and precise accuracy. 


BRITISH 


Send for illustrated catalogue giving complete range of King Dick Hand Tools. BUY 








ingooséRn 


¢ K IX RG DIC K ) PRECISION HAND TOOLS 

















ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM, I1, ENGLAND 
R.E.211 
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© F.S. Parallel Slide Valve. 1400 p.s.i. F.S. Parallel Slide Valve. 900 p.s.i. Hoe F.S. Globe Valve. 900 p.s.i. 
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5” Bore Globe Valve. 600 p.s.i. 


PT an 


i 


Uy 
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Be 


Steam leakage, 
constant maintenance, etc., 
can be cured by fitting 


‘HARD FACED’ 
VALVES ©._.3) 


with consequent reduction 
in fuel and labour costs 








Manoeuvring Valve. 

















Bae 8 


SUPPLIED IN FORGED AND CAST STEEL 
E Self-Closing & Emergency Stop Valve. - TO MEET VARYING STEAM F.S. 4° Bore Fine Control Valve. 
————-_——M&_—s AND TEMPERATURE CONDITIONS = |—___-™98) 





An order has been received for Main Isolating Valves, 
developed in collaboration with Lockheed Industrial Hydrau- 
lics Division, for the Pressurized Water Circuit of the Land 
Based Reactor Prototype of the Nuclear Powered Vessel 
H.M.S. ‘‘ DREADNOUGHT.”’ 





Aluminium Valves. 
As Supplied to U.K.A.E.A, 





Suppliers to the United Kingdom Atomic Energy Authority. On Admiralty Lists. 


WEIR VALVES LTD., 


QUEENSLIE INDUSTRIAL ESTATE ° GLASGOW, E.3 
Telephone: SHETTLESTON 4201-4 
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Four methods of 
improved factory ventilation 











HILLS ROOF VENTILATING SHUTTERS HILLS VENTILATING SHUTTERS 
-VERTICAL WALL APPLICATION 


HILLS WALL-TYPE AIR INLET VENTILATORS HILLS STACK ROOF VENTILATORS 


me Oe: sek Ree gee 





HILLS Industrial Ventilators are designed to meet every requirement for efficient 
and economical ventilation in foundries, rolling mills, factories, workshops, etc. They provide 
positive and rapid extraction of smoke, fumes, steam and overheated air, and admit the fresh air 
essential to improve working conditions. All types of HILLS Industrial Ventilators are easy to 
install in new or existing buildings. For expert advice on any problem of industrial ventilation, 
we invite you to consult our Technical Advisory Department. Illustrated literature is available 


HILLS Ventilation 


ha ; : . : die sl : J 


HILLS (WEST BROMWICH) LTD. ALBION ROAD, WEST BROMWICH (WEST BROMWICH 1811 (15 LINES)) LONDON: CHAPONE PLACE, DEAN STREET, W.1. GERRarp 0526/9 
Branches at Manchester (Blackfriars 3382/3), Bristol (24765), Neweastle-on-Tyne (59081), Glasgow (City 5564). 
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INSTALLED TODAY.... 
PRODUCTION UP 















The Swintool Self-contained Hydraulic Boring and Facing Head does 3 individual operations—boring, facing and undercutting — 
without any additional mechanical attachments. A unique pre-setting feature ensures simplicity of operation and enables semi-skilled 
labour to carry out work normally restricted to skilled machinists. Proved capable in many instances of increasing 


production by as much as 30°, this brilliant tool is now in quantity production 
HYDRAULIC 


and available for early delivery. 
BORING 


swINTOOL Ie 
For further information, Voki 


specification and details of World patents applied for i 
demonstration p!ease 
write to :- 


ENQUIRIES FROM THE TRADE INVITED 4 


SWINDON TOOL COMPANY LIMITED 
INDUSTRIAL ESTATE, CHENEY MANOR, SWINDON, WILTSHIRE 
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NEW ESLER 


BELT CONVEYOR STRUCTURE 


— increases belt life 

— reduces installation costs 
— increases capacity 

~ almost eliminates spillage 
— inexpensive 


CONVENTIONAL STRUCTURE The longitudinal members of this 


INTERMEDIATE STAND 
(Adjustable for height) 






conveyor structure consist of 3” 












dia. steel ropes in tension. 
The connections at the ends 
ROPE STRUCTURE 7 

KictaBe of each troughing idler shaft are 


hinged. These basic features 





<=" 178-0 sq.in. 
provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing 


TYPICAL ANCHORAGES lites 
impact damage to the belt as it 


and install — a conveyer in which 


passes over the idlers is greatly 
reduced. The belt is easy to 


train. The bottom belt is in 





full view and there need not be any 


concealed rubbing between belt and structure. 


IISTINGTON 


DISTINGTON ENGINEERING COMPANY LIMITED 





8C8 
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: t{ Worldwide 


You may know some of the men who sell WHARTON 
cranes. But you won’t know the men who actually 
build them. And that’s a pity. 

We know them. We know the excellence of their 
work, the skill and experience which they use to 
such good—and lasting —effect. 

Eric Ward, for instance. He began learning about 
WHARTON cranes when he joined our machine 
shop 39 years ago, to be followed 25 years later by 
his son Donald. 

‘It’s the sort of place,’’ says Eric, ‘‘ where you can 
put your heart into the job and know that people 
appreciate your work. And there’s always plenty of 
it. I’ve been on overtime since 1927.” 

It’s natural that the Wards and others like them are 
busy. Because people DO appreciate cranes built 
by such craftsmen ... WHARTON cranes. 
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_ Cast Steel and Composite Back-up Rolls 


FP yet 
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The Darlington Forge Ltd 


DARLINGTON 
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Remarkable self-control... 


. or for that matter under-excited. These self-regulating 
alternators with ‘Magnicon’ excitation automatically hold their 
output voltage within very close limits from full-load to no-load. 
Requiring no external voltage regulating gear, they cost less, 
installed, than a standard alternator. Since the excitation is 
varied by what is essentially a magnetic amplifier, the ‘control 
box’ has neither moving parts nor contacts: it is robust and 
inheréntly reliable. Crompton Parkinson self-regulating alter- 
nators are based on conventional machines, but with ‘Magnicon’ 
excitation. This is one reason for their success. It has made it 
a relatively simple matter to extend the range so that self- 
regulating alternators are now available with outputs of 300 kVA. 


Most important of all, it means that one can be certain of their 


reliability in advance: the standard alternators have already 
established that beyond doubt, in all parts of the world under 
every kind of climatic difficulty. 


(rompton Parkinson 


AIMtTEeD 
Member of 
ATOMIC POWER CONSTRUCTIONS LTD. 
One of the five British nuclear energy groups 

MAKERS OF ELECTRIC MOTORS OF ALL KINDS 
ALTERNATORS & GENERATORS - SWITCHGEAR - B.E.T. 
‘TRANSFORMERS - CABLES - INSTRUMENTS - LAMPS 
LIGHTING EQUIPMENT - BATTERIES « STUD WELDING 
EQUIPMENT - TRACTION EQUIPMENT - CEILING FANS 





CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 


id] 
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We're “men of many parts” at 
Warne-Wright. Precision-turned 
parts and presswork. Not to 
mention drop forgings, black 
and bright bolts and nuts, 
spanners and wrenches. But 
they’re only a few of the many 
Warne-Wright stock lines and 
that’s only part of the story. 
There’s Warne-Wright quality 
to consider too and the 
Warne-Wright service that goes 
with it. The unrivalled experience 
and up-to-the-minute resources 
of the Warne-Wright Group of 
Companies and the specialist 
technicians who are always 
available to assist you with your 
own particular problems. 






































Whatever your requirements, 
you'll do well to contact 
Warne-Wright. You'll find 
quality and precision reflected 
in everything they produce and 
a genuine desire, indeed an 
absolute determination, to 
ensure your complete 
satisfaction. They’re “‘men of 
many parts” and you'll find 
them a jolly helpful crowd too! 


Warne 


WY 
AW RIGHT 
sani 7 owLanp LTD 


KEELEY STREET BIRMINGHAM 9 
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Wonders of the World 


rman Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
gives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 
San Angelo. 

The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 


SSS 
0 be) 





TUBE WORKS L!? | 


For Steel Tubes and Steel Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFPORDSHIRE 
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To do the job properly 
IT MUST BE 


MAJOR eouipren 


You’ve designed the plant which will save time and increase 
output on some particular operation. Harness it to the 
Uj; sturdy power of a Major Industrial Equipment Unit and 
you’re sure of a machine which will do the job properly — 
and keep on doing it week after week, month after month in 
the most punishing conditions. That’s the kind of work the 
Major Unit, with its powerful, fuel-saving engine and sturdy 
transmission, was designed for. And your customers get all 
the benefits of the unrivalled 
Ford service. For everything 
you want to know about this 
unit ring Dominion 3000 today. 
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Major Industrial Equipment 
Units are available in 4 basic 


combinations :— \ 


aS il \ nate 
1 Engine + transmission WSN 
2 Engine + transmission + hydraulics S 
3 Engine + transmission + hydraulics 

+ steering 

4 Engine + transmission + hydraulics 

+ steering + front axle. 
Other combinations can include Rear 
Power Take Off, 2-speed Belt Pulley, 
alternative clutch and gear housings, etc. 
In all, over 100 standard combinations. 





i ENGINE DETAILS Diesel Petrol 


CUBIC CAPACITY 3.61 litres 3.26 litres 





BRAKE HORSE POWER 
AT: 1200 RPM 34.0 34.0 
1400 RPM 40.0 38.0 
1600 RPM | 44.0 42.0 
} 


a 

| | | 
| COMPRESSION RATIO 16:1 5.5:1 | 
| | 
| | 


All enquiries to :— 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED 


DAGENHAM ESSEX Tel: Dominion 3000 


WISE BUYERS INSIST 
on MAJOR power “=? 
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New press shop for 
Coventry Radiator and 
Presswork Company 
Limited, Coventry. 


r ‘ ‘oe ‘ ¢° rom se) py 
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and erectors of structural steelwork 


Close-up of the 
press pit steelwork 


| 













BOULTON AND PAUL 














CRANE MALLEABLE IRON UNIONS 
are individually tested! 





The searching tests given to every individual fitting at the 
Crane factory ensure the consistent high quality of these 
well-known products. Their good appearance, clean 
finish and dependability have long earned therm the con- § 
fidence of the most exacting buyers. 4 j 7 | 

All iron, Railroad, Navy Pattern and Flat-face Unions . = 
There are four types: Iron to Iron; Bronze to Iron (Rail- ra 
road) and Bronze to Bronze (Navy)—all with spherical 
seats; and Flat-face gasket type. All have British Stan- 
dard taper threads. Sizes 4” to 4”. 

Working Pressures 

FLAT-FACE—STEAM: § inch to 2 inches up to 200 pounds, 
24 inches to 4 inches up to 150 pounds. 

ALL IRON—STEAM: $ inch to 2 inches up to 200 pounds, 
24 inches to 4 inches up to 150 pounds. 
RAILROAD—STEAM: } inch to 2 inches up to 200 pounds, 
2} inches to 4 inches up to 150 pounds. 

NAVY—STEAM: Up to 250 pounds. 

A heavier line of unions for saturated steam pressures up 
to 300 pounds is available. Write for details. 


CRANE 


VALVES AND FITTINGS 


No. 256 UNION Female 


No. 246 UNION ELBOW Female 


CRANE LTD., 15-16 RED LION COURT, FLEET ST., 
LONDON, E.C.4. WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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rneres « Deg Difference 


LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 
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Grommet Y.Beli#s 


ALL BRITISH 


TEXROPE GROMMET FRANK 
V-BELT DRIVES 


MANUFACTURED 
AND SOLD ONLY BY 
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& CO LTD 


SHIPLEY YORKSHIRE 
"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 


and any other 
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GAUGING THE STRESS 
without straining the budget 
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Saunders-Roe Foil Strain Gauges find the facts 
precisely about any kind of mechanical stress or 
strain—moving or static, large or small, norma! 
or abnormal. They are inexpensive and simple to 
install. New applications in which they give 
essential and often unique service are constantly 
being found. 


For instance, Foil Strain gauges have: 


@ enabled the Trans Antarctic Expedition to 
determine the towing force and sledging efficiency of 
‘Snocat’ tractors and to measure the magnitude of 
the co-efficient of friction of snow. 


@ located for the Timber Development Association 
the transient high bending stresses of wood and 
plastic archery bows. 


@ measured for the Admiralty the stresses in the 
propellers of sea-going ships. 


Foil Strain Gauges can mean new facts acquired 
at little cost. Whatever you make, whatever you 
build, Foil Strain Gauges can help you. We shall 
be pleased to send you technical data sheets and 
other information about the range of these and 
other Saunders-Roe electronic products. 


If required our comprehensive service is ready to 
tackle your problem for you and provide you with 
the results you need. 


= ER ORE 


ELECTRONICS DIVISION 


Saunders-Roe Ltd., Eiectronics Division, 
East Cowes, Isle of Wight. 








QUALITY 


CONTROL 


of pressure 


aie castings 





Maintaining the correct chemical analysis of 
die casting alloys, particularly with regard to 
impurity limits, is of paramount importance in the 
production of high quality die castings. 
Our Laboratory is equipped with one of the few 
direct reading spectrographs in use in this country. 
As a result the requirements of the B.S.I. 
Certification Scheme for zinc alloy die castings are 
far exceeded. Every melt is analysed and the 
holding furnace of every machine is checked for 
impurities at least once per shift, enabling any 


(HQC 


QB 


saions With the utmost confidence, we can therefore 


claim to supply castings only of the highest quality. 


Quotations, without obligation, from drawings, 
specifications or samples. 


PRESSURE DIE CASTINGS 
IN ZINC, ALUMINIUM AND SOFT ALLOYS 


SPARKLETS LIMITED 


DIE CASTING DIVISION 
TOTTENHAM, LONDON, N.17 
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MOBILE GANTRY 


1- 2-3 tons capacity .. or to your requirements. 















*Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 
and quickly. 

Heights up to 18’ 
maximum. 
Highly suitable 
EXPORT. 


Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 
ment. 


LLENG CP 
SPENCER 7 BRIDGE “WORKS 
’Phone: 5971/4 WOltasi eis iatee| 


for 









Please send for 
fully descriptive 
literature to. Dept. E. 















variance from specification to be quickly identified. 











ASTINGS 
ALL TRADES f 


a 


G: COAINCEY LID. 
BELLE VALE: HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411 -2 -3 
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EUROPE’S LARGEST HYDRAULIC 
DESGALING PLANT WAS 
ENGINEERED BY 


HARLAND 


The 10 stand continuous wide strip 
mill at the Abbey Works of 

The Steel Company of Wales incor- 
porates the Harland descaling 
system. Spiroglide multistage pumps 
for a duty of 1,000 g.p.m at 1,250 
p.s.i. with 1,250 h.p., totally 
enclosed, water cooled, direct-on- 
line starting motors supply the 
high pressure descaling nozzles. 





THE HARLAND ENGINEERING CO LTD ALLOA SCOTLAND 


LONDON & EXPORT SALES OFFICES: HARLAND HOUSE 20 PARK STREET Wi 


BRANCHES IN BRISTOL GLASGOW LEEDS NEWCASTLE NOTTINGHAM TIMPERLEY (Cheshire) WOLVERHAMPTON & OVERSEAS 
C.500/4. 
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BUDWORTH gas turbines 


Now available for— 














Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 


Air compressors 


«+. 8 45/60 hip. Ventilating fans 


version of the Bud- , ' 
worth turbine with Propeller turbine for light aircraft 


eral alternativ 
~e aes ter Aircraft H/F generators 


all portable and 
other power re- Also available as an air compres- 


quirements. 


These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of 
any small gas turbine, and necd virtually no maintenance. 

There is no ducting, and for higher powers multiple installations of the basic 
turbine unit can be built up. required. 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


Patent No. 704678 
and others applied for 


sor, for ventilating and heating 
purposes, and for processes where 


a large supply of hot air may be 




















Permoglaze your factory i 


after nine years 


Reduce maintenance costs and increase cleanliness A user writes :— 


and efficiency in your factory by coating the “ T used Permoglaze for 
walls, woodwork, steelwork and plant with a food processing room 
PERMOGLAZE—the tile-like finish which repels nine years ago. I have 
dirt and is so easy to keep clean. washed it many times 








i and it is still ood as 
Its hard, glazed surface withstands damp, steam, and it is still as g s 


condensation, oils, washing and hard wear. Many 
thousands of factories now use Permoglaze in 
preference to ordinary paints because it keeps 
cleaner, looks better and lasts longer. It is ideal 
for production departments, warehouses, offices, 
canteens and wherever hygienic conditions are 
important. 


new.” 








Grades are available to meet special problems such 
as mould and resistance to chemicals and corrosive 
conditions. 


Write now for descriptive booklet, colour card and 
full particulars. 





A Permoglazed Canteen, 


FREE ADVICE ON COLOUR Dairy Cooling Room treated with Permoglaze 


Write to the Permoglaze Decorative Advisory Service for 
expert advice on specifications and colour schemes. 


PERMOGLAZE LTD + BIRMINGHAM I! 


Factories at Birmingham, Tenbury Wells, Melbourne, Sydney, and East London, South Africa. 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham and Norwich. 
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Among the raw materials of industry, fuel 


is one of the most important. You get the 
most from fuel with EA equipment and the 
added advantage that the complete installa- 
tion can be provided from a single source— 
The Elliott Automation Group. 


Elliott Brothers (London) Ltd., 
Century Works, Lewisham, London, S.E.13. 


James Gordon and Co., Ltd., 


Dalston Gardens, Stanmore, Middlesex. 
Panellit Ltd., 
Dudden Hill Lane, London, N.W.1o. 
Sauter Controls Ltd., 
Dudden Hill Lane, London, N.W.1o. 


These member companies of the EA group will be 
exhibiting at the Industrial Fuel Efficiency Exhibition, 
Olympia, Stand No. E4. 














Moulding Tools 
by Specialists 














INJECTION TOOL 
for producing threaded 
Polythene Pipe Elbows 





Telephone : CEN 5661/3 Grams: SALE, BIRMINGHAM 


Established 1862 
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We now have good stocks of 


PRESSURE GAUGES 
23", 3”, 4” and 6” dials 
in all standard ranges. 


BUDENBERG GAUGE CO. LITD., 


BROADHEATH Nr. MANCHESTER 


REGENCY HOUSE 1/4 WARWICK STREET, LONDON WI! 
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CONTINUOUS 
CLYDE-BOOTH PROCESS CRANES FOR 
STEELWORKS ETC. 


4 : 


ae / 






LLY 


With the introduction of higher rates 








pension electric overhead travelling magnet of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. sing and long travel motions, in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 


verhead travelling cranes, magnet 
showing attachment of the four ropes. ” e 
cranes with multiple splayed ropes are 


(BELOW) The special four barrel crab. 





finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


cas tcl 






Our publication ‘‘The Booth Handbook on 
Overhead Cranes”? is available on request. 





MANUFACTURERS OF | 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Telephone ; Pudsey 3168 (6 lines). Telegrams: “Cranes,” Rodley. Telephone : Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell. 
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Automatic correction of taper, ovality and 
errors of surface finish, elimination of loss on 
scrap components and consistent accuracy of 
finish—these are only a few of the advantages 
that Delapena equipment offers. Give us a ring 
and we'll tell you anything you want to know, 
and give you the benefit of some sound advice 
on honing applied to YOUR particular needs. 
It will pay you to ask us about honing—we are 
the experts! 
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When honing is called for... 
ring Cheltenham 56341 


for advice on the equipment 
you need 






Horizontal Honing Machines 
for bores from -120” to :3125” 
internal diameter and up 

to 12” in length. 






Vertical Honing Machines 
for bores from :375” to 10° 
internal diameter and up 
to 36” in length. 


precision honing machines & equipment 


DELAPENA & SON LIMITED 


Manufacturers of Induction Heating and Precision Honing Equipment 


ZONA WORKS - CHELTENHAM - ENGLAND 
Telephone: CHELTENHAM 56341 














Facilities of 
the first class for 
Ships and Cargoes — 


Foreign and Coastwise 


ty, Direct Shipments to and from 
4PORT OF GLASGOW 
on the River Clyde , sewe at attractive charges 


4 INDUSTRIAL SCOTLAND 


White General Manager and Secretary 








THE CLYDE NAVIGATION TRUST - 16 ROBERTSON ST., GLASGOW C.2 


TELEPHONE—CENTRAL 2695 
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RIGHT STEEL 


ROUNIDS > HIEXAGONS 
SQUAIRIES FLATS &SIECTIONS 








STEEL co LP 


‘ LONDON, S.W.I. VIC: 6992 
N° BIRMINGHAM 8 CHATHAM s™ 
HALESOWEN 1191 


MANCHESTER, |. CEN: 0413 


HALESOWEN | | 68 VICTORIA S' 











WATER 
COOLERS 








We are fully equipped to carry 
out promptly the erection of 
Cooling Towers. Our re- 
presentative will call upon you 
at any time. 


INQUIRIES INVITED. 


CASCADE WATER COOLERS LTD., BREWERY LANE, DEWSBURY 


Telephone: Dewsbury 173 
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LOW-TENSION A.C. AIR BREAK SWITCHGEAR 


“One of thirty-six 

composite Switchboards which are 

being installed in the South of Scotland 

Electricity Board’s Generating Station at Kincardine.” 


, CONSULTING ENGINEERS - 
AIR-CIRCUIT BREAKERS, COPPER CONNECTIONS, AND MESSRS. KENNEDY & DONKIN 


BUS BARS TESTED IN ACCORDANCE WITH A.S.T.A. 16. 


Manufacturers of Air Break Switchgear 


FOR BOOKLET IF/2 WRITE TO for the past Sty years, 


hallo) omm--am —leolUl al al(-m mice 
SWITCHGEAR WORKS CASTLETON * ROCHDALE ° LANCS 
























































’ “« i» eS 
a aes Let FERRANTI take the stress on PEGASUS at the 
MVR) ‘ 
SY Viivyphson a LONDON COMPUTER CENTRE - 


= Fr 












The calculation of the forces, moments and displacements 
in structural frameworks is one of the many tasks 
performed in the Ferranti Computing Service. 


You have the problem 
We do the work 
You get the answers 


FERRANTI 


For further details of this stressing calculation or the 
Ferranti Computing Service phone or write :- 


Sea ee a - 


Tt — 7+ | + 





FERRANTI LTD - WEST GORTON -: MANCHESTER I!2 - Tel: EASt 1301 


LONDON COMPUTER CENTRE «+ 21 PORTLAND PLACE, W.! + Tel: LANgham 9211 
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AGENCIES - 
PATENTS - BUSINESS OPPORTUNITIES - 
BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


THE ENGANEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


DIRECTORS + PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
MISCELLANEOUS - 


PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., t-page £25 10s. }-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 





Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £22. 4-page £41 10s. Full page £78, 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a ¢-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 


Copy Dates. ‘‘Run-on”’ and ‘* Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. ‘‘ Displayed '’ and “‘ Illustrated ’’ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., “ The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 

Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





ROYAL TECHNICAL COLLEGE 


SALFORD 





LECTURER OR SENIOR LECTURER 


Required, LECTURER or SENIOR LECTURER 
IN MACHINE TOOL TECHNOLOGY in the 
Department of Mechanical Engineering. Candi- 
dates should have an Honours Degree in Engineer- 
ing or Applied Science (or equivalent), and should 
have had research or design experience connected 
with machine tools or other relevant special know- 
ledge or experience. Full-time or part-time teaching 
experience would be an advantage. The successful 
candidate will be expected to teach up to Diploma 
in Technology Standard, and will be responsible to 
the Head of Department for the development of 
teaching and research laboratories in this field. A 
new machine tool laboratory is at present being 
equipped for teaching and for the present research 
programme ; further considerable extensions are 
planned to both the laboratory and the equipment to 
enable research and development in this field to be 
accelerated. Existing facilities are considerable and 
will give ample opportunity for immediate develop- 
ment in this field. Laboratory assistance and 
research demonstratorships are available for research 
work in machine tools. There is an excellent Metro- 
logy Laboratory in the Department. ; 

Salary in accordance with the Burnham Technical 
Scale : 

Lecturers : £1200 by £30 to £1350 (men), £960 by 
£24 to £1080 (women) (plus four-sevenths dif- 
ferential). ‘ 

Senior Lecturers : £1350 by £50 to £1550 (men), 
£1080 by £40 to £1240 (women) (plus four-sevenths 
differential). ; 

Increments up to the maximum can be given for 
appropriate industrial, teaching, research or pro- 
fessional experience. : 

Further particulars and forms of application may 
be obtained from the Principal, Royal Technical 
College, Salford, 5, to in mama forms should 
be returned as soon as possible. . 

R. RIBBLESDALE THORNTON, 


E8650 Clerk to the Governors 





BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


Principal: G. E. WATTS, M.A., Ph.D. (Cantab), 
Tr B.Sc. (Lond.), F.R.LC. 
LECTURERS 
Required, (a) LECTURER IN HYDRAULICS, 
to teach subject to Degree and professional levels. 
Dogree in Engineering required. Corporate Member- 
ship of Institution of Civil Engineers an advantage 
(b) ASSISTANT LECTURER (GRADE B) IN 
MECHANICAL ENGINEERING. Graduate, 
A.M.1.Mech.E., or equivalent. - 
Teaching and industrial or research experience 
See scales : (a) £1200 by £30 to £1350; (b) 
£650 by £25 to £1025, plus graduate and training 
vances. ; 
oe for approved industrial, professional 
research experience. : 
* porther perticulars and forms of application from 
the undersigned, to be returned to the Principal, 
Brighton Technical College, Brighton, 7, as soon as 


ible. 
— W. G. STONE, 
Director of Education. 
54, Old Steine, E8653 


Brighton. 





UNIVERSITY OF SHEFFIELD 
POSTGRADUATE DEPARTMENT 
OF APPLIED MECHANICS 





LECTURER 


Applications are invited for a post of LECTURER 
in the Postgraduate Department of Applied 
Mechanics to begin duties on Ist January, 1959. 
Salary scale £900 by £50 to £1350 by £75 to £1650, 
with F.S.S.U. provision and family allowance. 
Initial salary according to qualifications and experi- 
ence.—Further particulars should be obtained from 
the Registrar to whom applications (4 copies) should 
be sent by 18th October, 1958. E8641 


PUBLIC APPOINTMENTS 


CITY AND COUNTY OF 
NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 
RUTHERFORD COLLEGE OF 
TECHNOLOGY 


(SELECTED FOR DEVELOPMENT INTO A 
COLLEGE OF ADVANCED TECHNOLOGY) 


APPOINTMENTS 





Applications are invited for the following posts : 

(i) HEAD OF DEPARTMENT OF MECHANI- 
CAL AND CIVIL ENGINEERING (Grade V).— 
Salary : £1900 by £50 to £2050. Applicants, who 
should be mechanical engineers, should have a 
good or higher university Degree, be professionally 
qualified and have had good industria! research 
and, preferably, teaching experience. 

(ii) SENIOR LECTURER IN MECHANICAL 
ENGINEERING, for work in connection with 
Higher National Certificate, Higher National 
Diploma, Dip. Tech. and Degree courses. Appli- 
cants should hold a good Honours or higher 
Degree, be Corporate Members of a professional 
Institution, have had good industrial and/or 
research and, preferably, teaching experience ; 
and be able to offer two or more of the following : 
Applied Thermodynamics and Heat Transfer, 
Theory of Machines, Mechanics of Fluids and 
Hydraulics, Machine Design. 

(iii) LECTURER IN CIVIL ENGINEERING for 
Higher National Certificate and Higher National 
Diploma courses, including Structural Engineer- 
ing. Applicants should hold a good Degree in 
Civil Engineering, have had at least 3 years’ 
experience in the design and construction of civil 
engineering works and, preferably, some teaching 
experience. 

(iv) LECTURER IN METALLURGY, capable 
of teaching up to L.I.M. standard in Mechanical 
and Thermal Treatment and in Production of 
Iron and Steel. Applicants should be graduates 
with practical experience, preferably in the steel- 
making industry, and have spent some time in 
teaching. 
Salary Scales : Senior Lecturer, £1350 by £50 to 

£1550. Lecturer, £1200 by £30 to £1350. 
Application forms (returnable within fourteen 

days) and further particulars may be obtained from 
the Principal, Rutherford College of Technology, 

Bath Lane, Newcastle upon Tyne, 1. 

H. V. LIGHTFOOT, 
E8668 


Clerk to the Governors. 
SURREY EDUCATION COMMITTEE 
WIMBLEDON TECHNICAL COLLEGE 
GLADSTONE ROAD, S.W.19 





LECTURER 


LECTURER required in January, 1959, to teach 
Mechanical Engineering subjects to Higher National 
Certificate level, with particular reference to Mathe- 
matics. Applicants should be graduates with suitable 
teaching and industrial experience. Salary: Burn- 
ham Scale, £1200 by £30 to £1350, plus London 
Allowance. 

Application form and further particulars may be 
obtained from the Principal. Applications required 
within two weeks of date of advertisement. wesrs 








WILTSHIRE EDUCATION 
COMMITTEE 


NORTH WEST WILTSHIRE AREA 
COLLEGE OF FURTHER EDUCATION 





LECTURER 





Required, as soon as possible, LECTURER 
(salary, £1200-£1350), to teach and be responsible 
for, Mechanical Engineering subjects up to H.N.C., 
Engineering Drawing will also be required. Candi- 
dates should be graduates or possess equivalent 
qualifications and should have had good teaching 
and industrial experience. Required for Ist January, 
1959, ASSISTANT TEACHER, Grade B, to teach 
Workshop Practice, Workshop Technology, &c., 
up to Final City and Guilds. 

Application forms and further particulars may be 
obtained from the Principal, Cocklebury Road, 
Chippenham. 

17th September, 1958. E8664 


PUBLIC APPOINTMENTS 





UNIVERSITY OF CAPE TOWN 


SOUTH AFRICA 


LECTURER IN MECHANICAL 
ENGINEERING 


Applications are invited for the LECTURESHIP 
in the Department of Mechanical Engineering. 

The salary scale is £850 by £50 to £1200 per annum. 
There is also a temporary cost-of-living allowance 
for a married man (at present £234 per annum). 

Applications (with copies of testimonials) should 
state age, qualifications, experience and research 
work completed or in progress and give the names of 
two referees whom the University may consult. 

Two copies of the application and testimonials 
should reach the Secretary, Association of Univer- 
sities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1 (from whom memoranda 
giving the general conditions of appointment and 
further information about the work of the Depart- 
ment of Mechanical Engineering should be obtained), 
not later than 3ist October, 1958. An additional 
copy should be sent direct by air mail to the Registrar, 
University of Cape Town, Private Bag, Rondebosch, 
Cape Town, South Africa, by the same date. 

The University reserves the right to appoint a 
person other than one of the applicants or to make 
no appointment. E8663 





COLLEGE OF AERONAUTICS 


CRANFIELD, BLETCHLEY, BUCKS 


LECTURER AND DEMONSTRATORS 


LECTURER and DEMONSTRATORS required 
in METALLURGY or the MATERIALS 
SCIENCES, to teach at post-graduate level in 
specialised fields: There is a particular requirement 
for Specialists in Non-Metallic Materials or in 
Metal Technology, but other branches are relevant. 
Good facilities exist for research and publication is 
encouraged. Demonstrators must be acad i] 


PUBLIC APPOINTMENTS 





NOTTINGHAMSHIRE EDUCATION 
COMMITTEE 


WEST NOTTINGHAMSHIRE DIVISIONAL 
EXECUTIVE 


MANSFIELD TECHNICAL COLLEGE 
Principal : R. F. BEATON, B.Sc. (Eng.), Wh.Sch. 


APPOINTMENTS 





Applications are invited for the following appoint- 
ments in the Engineering Department. 
t. LECTURER 

The teaching duties will be in the Advanced courses 
in Mechanical Engineering applied to Mining and 
associated courses. Applicants should possess 
a or —— tons and should 
ave had suitable industrial and teaching ex - 
Gare e & experience. 

The main teaching duties will be in the Craft 
courses up to City and Guilds Final level for the 
Engineering and Mining Industries. Candidates 
should hold suitable qualifications and have had 
some industrial and/or teaching experience. 
3. GRADE A 

The teaching duties will be mainly in the pre- 
liminary Engineering courses and the lower levels of 
the Craft and Ordinary National! Certificate courses. 
Candidates should offer several of the following 
subjects :—-Mathematics, Science, Engineering Draw- 
ing and English. Applicants should be suitably 
qualified and preferably have had some industrial 
and/or teaching experience. é 

Salaries are in accordance with the Burnham Scale 
for Teachers in Further Education Institutions. 

Forms of application (S.A.E.) obtainable from the 
Divisional Education Officer, Education Office, 
Mansfield, should be completed and returned to him 


without delay. 
J. EDWARD MASON, 
c Director of Education. 
County Hall, 


Nottingham. E3691 





y 
qualified and will, if suitable, be considered for 
subsequent promotion to Lecturer. A_ housing 
scheme is in operation at the College. Salary within 
scales: Lecturer, £900 by £50 to £1350 by £75 to 
£1650. Demonstrators: £650 by £25 to £1000, 
with F.S.S.U. and family allowances. 

Applications, including names of three referees, 
to Recorder, The College of Aeronautics, Cranfield, 
Bletchley, Bucks. Further particulars available. 

E8680 





HAMMERSMITH COLLEGE OF ART 
AND BUILDING 
HEAD OF DEPARTMENT OF BUILDING, 
STRUCTURAL ENGINEERING AND 
SURVEYING 





Applications invited for appointment as HEAD 
OF DEPARTMENT OF BUILDING, STRUC- 
TURAL ENGINEERING AND SURVEYING. 

Candidates should hold an appropriate recognised 
qualification of Graduate status and have preferably 
both teaching and industrial or professional experi- 
ence. 

Salary scale : £1600 by £25 to £1750, plus London 
Allowance of £36 or £48, according to age. 


Application forms from the Secretary, Lime 
Grove, London, W.12, to be returned by 10th 
October, 1958. (1777) E8681 





UNIVERSITY OF NOTTINGHAM 





DEPARTMENT OF 
MECHANICAL ENGINEERING 





SENIOR RESEARCH ASSISTANT 





Honours graduates in Engineering or Physics are 
invited to apply for appointment as SENIOR 
RESEARCH ASSISTANT in the above Department 
for work on fatigue of metals or experiments in stress 
analysis. Candidates may read for Higher Degrees. 
Lecturers’ salary scale £900 by £10 to £1300 with 
membership of Universities Superannuation Scheme 
and family allowances. Conditions of Appointment 
and Form of Application, which should be returned 
by Saturday, 18th October, from The Registrar. 

E8690 





UNIVERSITY OF SOUTHAMPTON 


VOKES RESEARCH SCHOLARSHIP 


Applications are invited for the VYOKES RE- 
SEARCH FELLOWSHIP, tenable in the Depart- 
ment of Mechanical Engineering. The Fellow will 
be expected to undertake research in the field of 
filtration, the separation of mixtures, or allied 
problems in fluid mechanics. Salary, £900 per 
annum. Tenure two or three years. 

Further particulars from Secretary and Registrar, 
The University, Southampton, to whom applications 
(6 copies) should be sent not later than 18th October, 
1958. E8688 





TANGA TOWN COUNCIL 


APPOINTMENT OF TOWN ENGINEER 


It is possible that the above post will fall vacant 
in the near future. 

Applications are accordingly invited for the post 
of TOWN ENGINEER, Tanga. 

Applicants should be Associate Members of the 
Institution of Civil Engineers, or hold an equivalent 
qualification, and should have at least five years’ 
practical experience with a large civil engineering 
firm or a Local Authority. 

The salary will be within the scale £1600 per 
annum, rising by annual increments of £45 per annum 
to £2005 per annum. 

The appointment will be subject to the Council’s 
Conditions of Service, which include tours of 36 
months, overseas passages, provident fund, housing 
and medical benefits. 

Applications, with the names of at least three 
referees, should reach the undersigned not later than 
18th October, 1958, 

Applicants must disclose whether or not they are 
related to any member of Tanga Town Council. 

SIMS 


OHN F. W. SIMS, 
Town Clerka 
Town Hall, 
P.O. Box 58, 
Tanga, Tanganyika, 
6th September, 1958 E8684 
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PUBLIC APPOINTMENTS 





GOVERNMENT OF WESTERN 
NIGERIA 


MINISTRY OF WORKS AND TRANSPORT 





MECHANICAL ENGINEERS 





To assist in the operation and supervise the main- 
tenance in the field, of road vehicles, heavy earth- 
moving equipment, and al! types of building, water 
works and civil engineering contractors’ plant, and/or 
to take charge of workshops undertaking the repair 
and compiete overhaul of this equipment and possibly 
to take full charge of the installation of, or carry out 
acceptance tests on, fixed plant. 

Contract appointment. Salary range £1410 to 
£2082 p.a. Gratuity of £37 10s. for each completed 
three months’ service payable on satisfactory com- 
pletion of contract. ree a for officer and 
wife, and cost of for children under 18 to a 
maximum of £450. rters at low rent. Free 
medical attendance. 

Candidates, between 25 and 50, must have passed 
or be exempt from Parts | and II of the Institution of 
Mechanical Engineers examination with at least 3 
years’ practical experience after completing their 
pupilage or apprenticeship, be holders of a current 
driving licence and have a good knowledge of general 
engineer: practice and the overhaul of both 
petro! — | diesel-engined road vehicles, together 
with experience of modern workshop practice and 
costing. A knowledge of stores procedure and 
sealing would be an advantage. 

Write, Director of Recruitment, Colonial Office, 
London, S.W.1, stating briefly age, qualifications and 
experience, quoting BCD 112/410/023(B). E8692 


MANCHESTER CORPORATION 
WATERWORKS 


ASSISTANT ENGINEERS 








lications are invited for the undermentioned 
i te in i with the design and 
of treatment and filtration plant, and 
service reservoirs, the reconstruction of existing 
reservoirs, and the reconditioning of main aqueduct : 
ASSISTANT ENGINEERS (Class 1I)—£750- 
£1030. 
ASSISTANT ENGINEERS (Class [I]}—£575- 
£845. . 
Applications stating (1) age, (2) education and 
training, (3) professional qualifications, (4) experi- 
ence in the preparation - plans and me me ‘ion C4 
waterworks or other civil engineering works, toget 
with ee enemas of two referees, should be addressed 
to the Engi and Manager, Waterworks Offices, 
Town Halil, Manchester, 2, not later than 6th 
October, 1958. E8624 


COUNTY BOROUGH OF BOLTON 
WATERWORKS DEPARTMENT 
ENGINEERING ASSISTANT 


Applications invited for appointment of ENGIN- 
EERING ASSISTANT, Grade A.P.T. IV (£1025- 
£1175). Candidates must be Chartered Engineers 
(Civil or Mechanical) and have experience in the 
design, construction or operation of waterworks 
plani or structures. The appointment is superannu- 
able subject to medical examination. House available 
if required. ‘ iA ; 
Applications giving details of age, training, quali- 
fications and experience and naming three referees, 
must be received by me not later than 6th October. 
PHILIP S. RENNISON, 
E8626 


Town Clerk 
COUNTY BOROUGH OF 
EAST HAM 





construction 











ASSISTANT ENGINEER (MECHANICAL) 
GRA_LE Ill 
£845--£1025 


London Weighting is paid in addition. Salary in 
excess of the minimum may be paid, according to 
qualifications and experience. 

A subsistence allowance may be granted over a 
reasonable period to the person appointed if unable 
to obtain suitable housing accommodation, neces- 

i g the ¢ of two homes. 

Further details and application forms, returnable 
by 10th October, 1958, from the Town Clerk, Town 
Hall, E.6. E8662 
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PUBLIC APPOINTMENTS 
ESSEX RIVER BOARD 


TWO CIVIL ENGINEERING ASSISTANTS 


Applications are invited for the following per- 
manent posts which are subject to the Local Govern- 
ment Superannuation Acts, 1937 and 1953 :— 

TWO CIVIL ENGINEERING ASSISTANTS, 
A.P.T. IV (£1025-—£1175). 

Applicants should be Chartered Civil Engineers 
experienced in coast protection works and/or the 
design and calculation of river improvement schemes 
or surface-water sewerage schemes. Experience in 
the design of pumping stations would be an advan- 





Car allowances on the Essential Users’ scale will 
be payable. 

Applications, giving details of age, education and 
Previous experience, and the names of three referees 
with a knowledge of the applicant's technical expe- 
rience, should be submitted to Engi to the 
Board at the address given below, not later than the 
20th October, 1958. 

(Signed) W. J. S. BEW, 
Clerk of the Board. 





Rivers House, 
129, Springfield Road, 
Chelmsford, 


Essex, 
16th September, 1958. E8651 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 


DERBY 


SCIENTIFIC OFFICER 


Vacancy for SCIENTIFIC OFFICER, Grade I, 
at Derby, to take charge of project involving original 
work in soil mechanics. Candidates should prefer- 
ably have good Honours Degree and have had 
previous experience of experimental work in this 
field 


Salary range : £1015 to £1120 per annum. 
Certain fond reduced rate travel facilities. 
Medical examination. 
Applications, stating age, qualifications, &c., to : 
Director of Research, 
British Transport Commission, 
(British Railways Division), 
222, Marylebone Road, 
London, N.W.1. 


NORTH THAMES GAS BOARD 


E8665 








CHIEF ENGINEER’S DEPARTMENT, 
WESTMINSTER 


SENIOR DRAUGHTSMAN 





A SENIOR DRAUGHTSMAN is required in the 
Chief Engineer's Department at Westminster for the 
layout and design of coal and coke handling and 
screening plant, together with associated structural 
steelwork. 

Candidates should preferably be Corporate 
Members of the Institution of Civil, Structural or 
Mechanical Engineers. ‘ 

Starting salary within the region of £1000 per 
annum according to age, qualifications and experi- 
ence. : nits 
The successful candidate will be required to join 
the staff pension scheme. : 

Applications, giving age and full particulars, should 
be sent to the Staff Controller, 36, Kensington Church 
Street, W.8, quoting reference TE/314. E8661 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 


ENGINEER 


A professional ENGINEER is required to advise 
on the engineering aspects of nuclear physics 
research apparatus and to progress it from design to 
commissioning. An Honours Degree in Engineering 
would be an advantage. : 

Salary : £1300-£1740 (Engineer II). 

Send a Post Card to the Group Recruitment Officer 
(1213/25), U.K.A.E.A., A.E.R.E., Harwell, Berks, 
for details and application form. E8643 





sen’ . 
industrial instrumentation, including 


ASSISTANT CHIEF INSTRUMENTS ENGINEER 


is required by the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


(Industrial Group Headquarters) 


RISLEY ~ WARRINGTON ° LANCASHIRE 


The successful candidate will be responsible to the Chief Instruments Engineer for the work 
of a Design Office employing a team of Engineers and Draughtsmen engaged in the design ana 
application of measurement and control systems for the Authority's Industrial Group Projects. 

include extensive chemical plants and unique processes for the treatment of radioactive 
materials as well as prototype and testing reactors. 

A recognised i ing apprenticeship, or comparable training, corporate membership of a 
ior engineering institution, or equivalent, and extensive and varied experience in the field of 
supervisory experience as a senior design engineer, are 


employed for radioactivity measure- 





essential. Familiarity with the eq 


address 





ments is desirable and candidates must be capable of understanding and assessing the complex 
problems encountered in the broad field described above. 


Salary within the range £2,100-£2,600 according to qualifications and experience. 
There is a contributory pension scheme ana housing can be provided, if required. 
Write for application form, quoting reference 2617, to Chief Recruitment Officer, at above 


CLOSING DATE: 6th OCTOBER, 1958 


E8640 








PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF 
BARNSLEY 


WATER DEPARTMENT 


ASSISTANT ENGINEER 


Applications are invited for appointment as 
ASSISTANT ENGINEER at a salary in accordance 
with A.P.T. Division, Grade IV (£1025 per annum 
by £50 to £1175). 

Candidates must be Chartered Civil Engineers, and 
the commencing salary will be according to experience 
and qualifications, with special reference to the design, 
construction and maintenance of waterworks. 

The appointment will be subject to (a) the Scheme 
of Conditions of Service for A.P.T.C. staff; (b) 
any other General Conditions of Employment in 
Operation within the Corporation from time to time, 
and (c) one month's notice on either side. 

The appointment will also be subject to the Local 
Government Superarnuation Acts, for which purpose 
the successful candidate will be required to pass a 
medical examination. 

A car allowance is payable. 

Applications, setting out details of general and 
technical education and subsequent practical experi- 
ence, and giving the names of two referees, should 
reach the Waterworks Engineer and Manager, Water- 
works Office, Town Hall Barnsley, not later than the 
13th October next. 

Canvassing will disqualify 





A. E. GILFILLAN, 








Town Clerk. 
Town Hall, 
Barnsley, 
September, 1958. E8693 
TENDERS | 








FLEET URBAN DISTRICT COUNCIL 


AVONDALE ROAD SEWAGE PUMPING 
STATION 





CONTRACT NO. 5 





TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 





TENDERS are invited for TWO SETS OF 
VARIABLE SPEED ELECTRICALLY DRIVEN 
AND ONE SET ELECTRICAL/DIESEL-ENGINE 
DRIVEN VERTICALLY ARRANGED UN- 
CHOKEABLE SEWAGE PUMPS and ancillary 
equipment. Two of the pumps are to be capable of 
a duty of 400 gallons per minute against a total head 
of 71ft., and one pump for a duty of 800 gallons per 
minute against a tota! head of 7!ft., all in accordance 
with the specification and drawings prepared by the 
Engineers, Messrs. John Taylor and Sons, Artillery 
70M Artillery Row, Victoria Street, Westminster, 

.W.1 






Copies of the specification and drawings may be 
obtained from the engineers upon payment of £5 
(cheque only), made payable to the Council, which 
will be returned upon receipt of a bona-fide Tender. 
The contract documents may be inspected at the 
Offices of the engineers. 

Tenders, in plain sealed envelopes, endorsed 
“ Tender—Fleet Drainage, Contract No. 5,” and 
addressed to me, are to be delivered at the Council 
Offices on or before noon on Monday, the 10th 
November, 1958. 

The Council does not bind itself to accept the 
lowest or any Tender. 

(Signed) D. COLLIER, 
Clerk of the Council. 
Cc — Offices, 


. 


Hants E8683 





CITY OF LEEDS 


WATERWORKS DEPARTMENT 


BRAMLEY RESERVOIR 


BOOSTER PUMPING STATION 


The Waterworks Committee of the Leeds City 
Council invites TENDERS for the SUPPLY, EREC- 
TION and MAINTENANCE of an ELECTRIC- 
ALLY DRIVEN AUTOMATIC BOOSTER PUMP- 
ING PLANT, having a capacity of 80 gallons per 
minute against a total head of SOft., complete with 
Switchgear, Motors, Time Controls, Air Pressure 
Tank, Air Compressor, Piping and Valves. 

Plan, specification and forms of Tender and 
Instructions to Persons Tendering may be obtained 
upon application to the undersigned. 

Forms of Agreement and Conditions of Contract 
and the Institution of Electrical Engineers’ General 
Conditions of Contract (Home Contracts—With 
Erection) may be seen at the Waterworks Depart- 
ment, Room 14, Civic Hall, Leeds, 1. 

The Waterworks Committee does not bind itself 
to accept the lowest or any Tender. 

Tenders must be enclosed in plain, sealed covers 
endorsed “Tender for Pumping Plant—Water- 
works,” and be delivered at the Town Clerk’s Office, 
Room $7, Civic Hall, Leeds, 1, not later than 12 noon 
on Friday, 31st October, 1958. 

KENNETH L. FORSTER, M.LC.E., 
General Manager and Engineer. 
Civic Hall, 


“i F 
22nd September, 1958. E8696 








EDUCATIONAL 











A.M.LMECH.E., 8.$c., City and Guilds, &c. 
Guarantee Posta] Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent successes. 144-page 


Prospectus free on request.—B.1.E.T. (Dept. 22), 29, 
Wright's Lane, London, W.8. E114 





Sept. 26, 1958 
SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A COMPANY OF BRIDGE AND CON- 
STRUCTIONAL ENGINEERS of repute has 
immediate vacancies in its Midlands office for 
qualified CIVIL ENGINEERS with special know- 
ledge of modern bridge design and experience in 
construction. Applicants should give details of age, 
medical fitness, nationality, technical qualifications 
and experience, and when available.— Address replies 
to the Secretary, Braithwaite and Co., Engineers, Ltd. 
(marking envelopes B.159), “The Moorings,” 
Church Road, Great Bookham, Surrey. E8667 A 


COMPANY OPERATING A MODERN 
CONTINUOUS CHEMICAL PLANT 
invites applications for the post of 
DEPUTY WORKS ENGINEER 

Applicants should preferably be in the age 
range of 40-SO with mechanical engineering 
qualifications and experience. They must have 
energy, shop floor experience and a down-to- 
earth attitude realising that organisation and 
administration exists only to get things done and 
are not ends in themselves. Experience of 
chemical plant or refinery installation with con- 
tinuous highly instrumentated process plent 
where scheduled maintenance methods age in 
operation would be an advantage 

The post is permanent and offers an interesting 
career in agreeable surroundings. 

Excellent terms of employment, 
Pension scheme. 

Applications, giving full particulars, including 
age, experience and qualifications, shou? be 
addressed to BOX No. E8660, ** The Engineer.” 


including 


A 





CONCRETE TECHNOLOGIST 


required by 


Civil Engineering Contractor, to set up a concrete 
testing laboratory on the site of a major contract. 
Experience required is in the field of concrete mix 
design and quality control. The situation is intended 
to be permanent.—Applications, which will be treated 
in confidence, to be addressed to BOX No. A334, 
JACK ADVERTISING, 13, Bath Street, Glasgow, 
C2 


E8677 a 





CONSULTING ENGINEERS 
SERVICES OF AN ENGINEER 


Consulting Engineers require the services of 
an ENGINEER to supervise the construction, 
in West Africa, of 132kV and 66kV overhead 
lines. 


Applicants must be Corporate Members of 
one of the Senior Institutions, and have had 
recent experience in overhead line construction. 


Salary will be at the rate of £2350 per annum, 
with free quarters and medical attention. First- 
class passages, liberal leave, eighteen-month 
tours. 


Applications, giving full particulars, within 
fourteen days to 
PREECE, CARDEW & RIDER, 
8, 10 and 12, Queen Anne’s Gate, 
Westminster, London, S.W.1. 


E8644 a 


CHIEF DRAUGHTSMAN required for small but 
active D.O. engaged on special industrial heating 
equipment—Ovens, Furnaces, Impregnating Plants, 
&c. Good prospects for capable man with sound 
engineering background and experience of fabrica- 
tion and sheet metal construction. Housing available. 
—Application in confidence, stating age, experience, 
salary level to Technical Manager, Barlow-Whitney, 
Ltd., Bletchley, Bucks. E8611 a 








CHIEF MECHANICAL ENGINEER 
required by The National Coal Board’s Produc- 
tion Department at their London Headquarters. 
He will be responsible for advising the Chief 
Engineer (Production) on general aspects of 
mechanical engineering at collieries, and for 
the supervision of engineers engaged on that 
work. Sound training in mechanical engineering 
together with considerable experience of engin- 
eering problems in coal mines, including at 
least three years as a senior mechanical engineer 
covering a number of collieries, are essential. 
Appointment is superannuable and salary will 
be according to the qualifications and experience 
of the successful candidate, but not less than 
£2250 per annum. 

Write stating age, education, qualifications 
and experience to Staff Department, National 
Coal Board, Hobart House, London, S.W.1, 
marking envelope X.1256, before 8th October, 


1958 
E8647 a 


DESIGN DRAUGHTSMAN : A senior man with 
good engineering experience is required for a Chief 
wencrr pone en | ae ne Be poor in —— London. A 
sound practical training and knowledge of en ineering 
services is essential. The work entails TLendiies 
projects from the drawing-board through to con- 
struction and running in for production. Salary will 
be from £850 p.a., plus lunches and an annual 
bonus, according to age, experience, &c.— Write, 
giving full details of age, qualifications, experience, 
&c., to BOX No. E8607, “ The Engineer.” A 
DESIG NER/DRAUGHTSMEN — preferably 
experienced in design of jib cranes, &c. The posi- 
tions offered are due to expansion of the firm's 
activities ; would be permanent, progressive, and 
would carry salaries commensurate with experience. 
Pension scheme. Five-day week.—Apply: Chief 
Draughtsman, Clyde Crane and Engineering Com- 
pany, Mossend, Bellshill. £8575 A 
DRAUGHTSMAN, aged 28-35, required for 
interesting and varied chemical plant construction. 
H.N.C. or equivalent and/or experience in fabrica- 
tion work, particularly in stainless steel, an advantage. 
New Town housing available. Pension, life assurance 
and sickness pay schemes operating.—Applications, 
Stating age, details of career to date and salary 
required, to the Personnel Officer, The A.P.V. Co., 
Ltd., Crawley, Sussex, E8682 a 








Se ee 
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THE ENGINEER 


BOOKS and PUBLICATIONS 


The Calculations of Deformations of 
Welded Metal Structures 


By N. O. OKERBLOM 


An addition to the current series of translated Russian technical 
books issued by the Department of Scientific and Industrial 
Research. Intended for engineers and designers in industry the 
book describes approximate methods of calculating distortions 
produced during fabrication of various welded metal structures 
and machinery. Illustrated with many text figures. 


Gi 8 fe) 


from the Government Bookshops or through any bookseller 


Price 15s. ( post 10d.) 








PULSE AND TIME-BASE 
GENERATORS 


By D. A. Levell, M.Sc., A.M.LE.E. Gives a 
thorough, yet concise, survey of the theory 
and design of circuits that have been used to 
generate pulse and time-base waveforms. 
These circuits are used extensively in radar, 
television, and electronic instrumentation, so 
that the book will prove to be of value as a 
source of technical information for electronic 
equipment designers and students of electronic 
engineering. 25/- net. 


PRESTRESSED CONCRETE 


By P. B. Morice, B.Sc., Ph.D., etc., and E. 
H. Cooley, M.A. (Cantab.), etc. This new 


PITMAN 


book gives a comprehensive treatment of both 
the theory and design of prestessed concrete 
structures and the practical problems involved 
in its use. The subjects include the elastic 
and collapse analyses of simple and contin- 
uous beams as well as analyses of more 


complex structures. 57/6 net. 


PRACTICAL ENGINEERING 
METROLOGY 

By K. W. B. Sharp, B.Sc., A.M.I.Mech.E. 
One of the few books to cover the basic 
principles of the subject. It deals chiefly with 
the fundamentals, describes a variety of 
methods and the accuracy to which measure- 
ments can be made, and covers existing 
examination requirements. 30/- net. 


BOOKS Parker St., Kingsway, London, W.C.2 





cocccccc ccc ec @ New Books @ oe 


HEAT EXCHANGERS 


By W. HRYNIZAK, D.Sc., Dip. Ing. 


63s. 


This book is concerned directly with heat transfer apparatus and the 
best way of designing and fitting it into a gas turbine so as to obtain, 
depending on its applications, an economical unit. The manner in . 
which the thermodynamical optimization of the gas turbine air pre- 
heater has been treated will be of particular interest in connection 
with supercritical steam cycles and nuclear power applications. 

The book will supply an authoritative and long felt need to the 
engineer and will be of much interest to the physicist who is more 
and more becoming involved in direct applications of thermodynamics. 


FLUID MECHANICS for ENGINEERS 


By P. S. BARNA, M.E., A.F.R.Ae.S. 


N.S.W. University of Technology 


57s. 6d. 


In this single volume adequate coverage is provided for students 
studying for a degree or diploma in Mechanical or Civil Engineering, 
and parts will be found equally useful for Higher National Certificate 


Courses. 


Emphasis is upon the broad representation of the fundamentals and 
the subjects covered include fluid statics, fluid motion, wing theory, 
centrifugal pumps, and hydraulic turbines. A large number of examples 
with complete solutions are given and these have been carefully 
selected to illustrate the preceding theory. 


AUTOMATIC MEASUREMENT of 
QUALITY in PROCESS PLANTS 


Edited by THE SOCIETY OF INSTRUMENT TECHNOLOGY 


50s. 


These edited papers of The Society of Instrument Technology 1957 
Conference provide a valuable and objective survey of the various 
techniques available for quality control in process plants. The papers 
fall into two complementary groups ; those covering a survey of the 
experience which has been gained with the wide variety of control 
instruments already in general use, while the second group explores the 
potential plant application of analytical techniques currently in use 


only in the laboratory. 


Butterworths Scientific Publications 
@ © @ © © ©88 Kingsway, London, W.C.2@ @ @ © @ @ 


SITUATIONS VACANT 





DAVY AND UNITED ENGINEERING 
COMPANY, LTD. invite ieuien for the 
position of ASSISTANT CIVIL ENGINEER. 
Must be familiar with the layout of heavy rein- 
forced concrete foundations and services for 
Rolling Mill Plant and Building forming part of 
major steelworks construction projects. The 
position offers excellent prospects to a man 
having minimum qualifications of H.N.C. and 
preferably having passed Parts 1 and 2 of the 
examination for associated Membership of the 
Institution of Civil Engineers. 

Good conditions, contributory superannua- 
tion scheme, existing holiday arrangements 
honoured.—Apply in writing with details of age, 
experience, qualifications and salary range in 
confidence to :-— 

Personnel Department, 
DAVY AND UNITED ENGINEERING 
COMPANY, LTD., 
Darnal! Works, 
SHEFFIELD, 9. 


E8646 a 
DRAUGHTSMEN required by N.C.B.'s Produc- 
tion Dept. in London. DESIGNER-DRAUGHTS- 
MAN, experienced in the design of mechanical 
equipment (including mining machinery), mecha- 
nical handling equipment and fabricated work, with 
sound technical education and practical Ln 
H.N.C. qualification is desirable. ENGINEERIN 
DRAUGHTSMEN (2 posts). Applicants should 
have a knowledge of mechanisms and mechanical 
handling equipment, experience of mining machinery 
would be an advantage. O.N.C. or equivalent quali- 
fication is desirable. Appointments superannuable 
and salaries within ranges £823—-£956 and £774-£897 
respectively.—-Write to Staff Manager (X.1259C), 
National Coal Board, Hobart House, London, 
S.W.1, for application forms, which should be 
returned by 8th October, 1958. E8666 a 


DRAUGHTSMEN, SENIOR, wanted for firm 
in North Staffordshire, with mechanical and steel 
structural experience. Good wages offered with 
assistance for housing accommodation. Contri- 
butory pension scheme.—BOX No. E2101, “ The 
Engineer.” A 


ENGINEER, with First Class M.O.T. Steam Certi- 
ficate, required by British company for charge of 
palm oil mill in Malaya. Remuneration com- 
mensurate with ability and experience. Applicants 
should be not more than 35 years of age, and have 
served a full apprenticeship in mechanical or marine 
engineering.—-BOX No. E8686, ‘‘ The Engineer." a 


ENGINEERING GRADUATE required for a 
Senior position in the Power Jets’ Consultancy 
Department at Farnborough, Hants. Experience 
of aerodynamic design and testing of turbo-machinery 
essential. Favourable superannuation and excellent 
working conditions.—Fullest details in confidence 
to the Secretary, POWER JETS (R D.), Ltd., 
25, Green Street, London, W.1. E2107 a 


ESTIMATOR 
required for the 
ENGINEERING DIVISION of 
BRITISH CELLOPHANE, LIMITED, 
Bridgwater, Somerset 


Applicants must have served a general engineer- 
ing apprenticeship followed by Drawing-Office 
experience and should hold at least an Ordinary 
National Certificate in Mechanical Engineering ; 
those with suitable background but without 
experience of estimating would be considered 
for training. The duties comprise estimating 
from drawings or from site inspection, of the 
material and labour required, for the execution 
of work on both maintenance and new con- 
struction of plant in a chemical factory. 
Applications should be addressed to the 
Personnel Officer. 


E8689 a 





1F YOU ARE YOUNG, ambitious, of good 
education and address, ‘vith an alert mind and sound 
intellect, an old-establshed firm of machine tool 
manufacturers can make use of you. They are offer- 
ing an exceptional opportunity to a young man of 
outstanding ability to Train for a Senior Management 
position in the company. Reliability, dependability, 
sound technical judgment is a requisite for this t. 
—Write to BOX No. E2103, “‘ The Engineer,” for 
form of application. A 


METHOD STUDY ENGINEER required by 
N.C.B.’s Production Department in London. Duties 
include assisting in the introduction of Method 
Study techniques and lecturing on training courses 
and involves some travelling. Applicants should 
possess a recognised mining engineering qualifica- 
tion. Experience of Method Study, though not 
essential is very desirable but training will be given 
to the successful candidate lacking this experience. 
Appointment (superannuable) and salary according 
to qualifications and experience within inclusive 
range £1350-£1964.—Write to Staff Dept. (X.1255C), 
National Coal Board, Hobart House, London, 
S.W.1, for application form which must be returned 
by 8th October, 1958. E8648 a 


POLLARD BEARINGS, LTD., 
Ferrybridge, Knottingley, Yorkshire. 
TECHNICAL SALES ENGINEERS 


Applications are invited from suitably ified 
technicians for the above posts, which offer wide 
scope for initiative in furthering the application and 
sale of Ball and Roller Bearings. Successful appli- 
cants would be required to give advice and make 
recommendations direct to customers. 


H.N.C. standard and previous experience in the 
Ball and Roller Bearing Industry desirable but not 
essential. State full details of experience, = 
remuneration expected.—Address replies to 
Manager, marked “ Confidential.” 


E8655 a 
Classified Advts. continued on page 118 
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COMPANY MEETING 


POWELL DUFFRYN 
LIMITED 


The Annual General Meeting of Powel! Duffryn 
Limited was held on September 17, in London, 
Sir Henry Wilson Smith, K.C.B., K.B.E. (the 
Chairman) presiding. 








The following is an extract from his circulated 
Statement : 


From the trading point of view, 1957/58 was a 
difficult and, to some extent, a disappointing year. 
In the last few years there has been a steady and 
satisfactory progression in Profits on Tradin This 
progress has now been interrupted with Trading 
Profits for 1957/58 of £1,832,000, that is a reduction 
of £204,000 on the previous year’s figures and a level 
slightly below those of two years ago 


Apart from the impact on our Group of general 
economic conditions, it should be remembered that, 
despite the growing diversification of our interests, 
the coal distribution business of our Group is still 
the dominant contributor to trading profits. Both 
at home and abroad, 1957 was a difficult and uneven 
trading year for an organisation connected both with 
home and international coal trade. I do beiieve, 
however, that the events of 1957 have shown the 
ability of our Group to maintain a high level of coal 
tonnage and income even under adverse conditions. 
I also believe that the circumstances in which we now 
operate justify the policy of diversifying our activities. 


GROUP ACTIVITIES 


In the course of his review of Group activities, the 
Chairman said : Last year the interests of 
STEPHENSON CLARKE were affected by the 
reduction in the home consumption of coal with the 
inevitable reaction on profits. It is, however, satis- 
factory to report that the earnings of the Stephenson 
Clarke Fleet were not adversely affected by the 
substantial fall in deep sea freights as the bulk of the. 
fleet operates in the Coastwise Trade of Great 
Britain, where freights have remained relatively 
stable. The sale of fuel oil by Stephenson Clarke is 
progressing steadily. 


Having outlined the reasons for the downturn in 
profits of the CORY BROTHERS Companies, the 
Statement continued : The year was not without its 
encouraging features. Oil storage activities at Barry 
and Ipswich continued their upward trend. 


1957 was not an easy year for the timber business. 
Yet the home Companies importing timber, and the 
Companies exporting from Sweden and Finland, 
did manage to achieve creditable results. 


CAMBRIAN WAGON & ENGINEERING COM- 
PANY has had a very busy and profitable year— in 
fact, the best in its history. Prospects for the current 
calendar year also look reasonably good. There is, 
however, serious uncertainty about the wagon- 
building, repair, and conversion programmes of the 
British Transport Commission which makes it 
important to press on with the development of 
additional lines of business, such as the construction 
of storage tanks which now makes a useful contri- 
bution to turnover and profits. Internal reorganisa- 
tion has improved the technical and sales side of 
this Company for the tasks that lie ahead of it. 


POWELL DUFFRYN CARBCN PRODUCTS 
is another Group Company to be affected by the 
credit squeeze and the more cautious approach to 
projects involving capital expenditure. Sales of the 
traditional Delanium plant for the chemical engineer- 
ing industry have remained more or less static. 
Certain expenditure, which is as yet unremunerative, 

been incurred on various development projects, 
and especially on those connected with the use of 
graphite in the nuclear energy sphere. Some of this 
work has opened up interesting possibilities over and 
above the basic contribution of this Company in 
the machining of graphite for the General Electric 
Company. t machining work should begin in 
the last months of this year. We are fully prepared 
for it, and indeed for any further comparable work 
of the same kind. I am also still hopeful that various 
contacts which we have in the field of nuclear energy 
may lead to larger cormmercia! operations within the 
skilled competence of our Company. In these 
circumstances, I am glad to say that we have been 
able to retain Professor J. M. Kay as a consultant to 
our Group. He is a well-known authority in the 
sphere of nuclear energy and is the head of the 
nuclear department of the Imperial College of 
Science and Technology in London. 


WEATHERFOIL HEATING SYSTEMS has 
again had a satisfactory year, not only with its 
heating installations in schools and other buildin 
but also with its sales agency for Dravo oil fi 
space heaters. The immediate forward order book 
remains in healthy condition. 


RHYMNEY ENGINEERING COMPANY, owned 
jointly by International Combustion and Powell 
Duffryn, has not had an easy year. Its profits 
remained at a low level, and the partners are taking 
no dividend this year. It is, however, comforting 
that the order book has increased and that the 
prospects are steadily if slowly improving. The 
works = Rhymney, —_ the completion of the 
approved development plan, are in good shiape to 
undertake the substantially greater volume of work 
which we expect to obtain. 


POWELL DUFFRYN TECHNICAL SERVICES 
has continued to undertake with success a number 
of important overseas assignments. 


Commenting on the future, the statement con- 
cluded: Basically I do believe that most of our 
difficulties are of a temporary.nature. When, as I 
expect, they disappear, and when the plans laid in 
recent years, and still being implemented, come into 
full operation, I have no doubt that tke Group will 
go forward once more. 


The report and accounts were adopted. 











SITUATIONS VACANT 


MECHANICAL ENGINEER required by con- 
rry: in London office for project investi- 
gallons advanced nature 





in — power 
and/or membership of Engineer- 
tial. — Write, KENNEDY AND 


ution essen 
DONKIN (HIP/20), 12, Caxton Street, S.W.1. 
E8695 a 
IMPERIAL CHEMICAL INDUSTRIES, 
LIMITED, 
Alkali Division, 


Winnington, Northwich, Cheshire, 
has vacancies for the following :— 


(a) RESEARCH ENGINEER 
Candidates, aged 23 to 35, should possess = 
in Mechanical 
and have had training in workshops om 
drawing-office. Experience in industry is 
aiso desirable, but an interest in research and 
engineering progress is essential 


(b) FUEL TECHNOLOGIST 
Candidates, 25 to 35, should possess a 
Dogree either in Fuel Technology or Chemical 
(with a fuel bias), and have had 
3 or 4 years’ experience with coal-burning 
industrial furnaces. 
Starting salary in accordance with )) aa and 
i and limited 
ntributory 
= fund and profit-sharing scheme.— Write 
lor official application form to Staff Manager. 
E8670 a 





POWER RECTIFIER DESIGN 
A large Be om peer firm in the Midlands 
requires electrical to assist in develop- 
ment and design of “power rectifier equip- 


experience, 
district with ‘canalont educational facilities and 

housing availabie—Apply with full 
particulars to BOX No. E8526, “ The Engineer.” 





PRODUCTION MANAGER 
required by 
NORTH BRITISH LOCOMOTIVE CO., LTD., 
oes. to take complete charge of processing, 
time study and jig and tool depart- 
ments. idates must have held similar 
position in heavy engineering and preferably 
should have experionce of fabrication and weld- 
ing.—Apply to Engineering Director, stating 
details of education, practical and technical 
training, positions held, salary required. 


E8649 a 





see age og ee age 25-35, required for Mid- 
lands Southern Counties, by flexible tube 
ek Previous experience and contacts 
with engineering concerns desirable. Full particulars. 
—BOX No. E2102, * The Engineer.” A 


RESIDENT ENGINEER required for extension 
to Waterworks in Oxfordshire. Must be qualified 
a Sap ay in reinforced concrete construction, 

t installation experience. Write.— 
BOX Nok E 108, «The Engineer A 





SALES PROMOTION MANAGER 


Applications are invited by an engineering firm 
in the Midlands, which is a member of a group of 
companies of international repute, for the post of 
Sales Promotion Manager whose responsibility it 
will be to develop the sale in the Home Market of 

y and equipment for the following industries. 


My aan, es, a. Commis, Powdered 
etallurgy, Vitreous Enamelling, Paper Coating, 
Plastics Ae. , 


Duties will include complete responsibility for 
planning and executing of sales campaigns involving 
—— einem with menufacturing and technica! 


Candidates should be between thirty-five and 
forty-five years of age and should preferably hold an 
engineering degree or equivalent qualification and 
—_ had previous experience of market research 


ration in the indus- 
tries referred to above. 








The commencing salary for this post, which offers 
excellent prospects of advancement, wil! be within 
the range of £1500 to £2000 per annum 


Pull particulars of age, qualifications and experi- 
ence should be sent to BOX No. 1965, c/o Charles 
Ta and Sons, Ltd., Gateway House, London, 

CA. 


E8645 a 


SALES ENGINEER. We seek a Technical Repre- 
sentative for N.E. and Scotland, around 27/30, not 
necessarily with previous sales experience, but 
possessing alertness, persistence and integrity, which 
will be — rewarded by good basic salary, com- 
nses, pension, by Progressive engi- 
y ‘Full details, Please, in confidence. 

* The Engineer.” a 





neering coun 
~—BOX No. 


THE ENGINEER 


SITUATIONS VACANT 


SENIOR MECHANICAL HANDLING DE- 
SIGNERS required in Bristol, preferably with 
colliery equipment experience. Salary £950/£1100 
per annum.—BOX No. E8555, “ The Engineer.” A 


SHIPBUILDERS require ASSISTANT to Sales 
Manager in their London Office. Good education 
and pleasing personality essential with general know- 
ledge of ship construction and machinery layouts, 
although only a superficial knowledge of ship design 
would be adequate. Additional experience in engi- 
neering other than marine would be an advantage. 
State age, technical qualifications, experience, existing 
salary and salary required.—BOX No. E2104, “* The 
Engineer.” A 
SIR ALFRED McALPINE & SON, LTD., 
have vacancies for STRUCTURAL DESIGNERS/ 
DRAUGHTSMEN in their DESIGN DEPART- 
MENT at Hooton. Applicants should possess a 
H.N.C. in Building (Structures) or Civil Engineering, 
or possess similar qualifications. Preference will 

given to applicants who have had experience in the 
design and detailing of reinforced concrete structures. 
—Apply in writing to the Head Office at Hooton, 
Cheshire. E8652 a 


TECHNICOLOR LIMITED requires the ser- 
vices of DESIGN DRAUGHTSMAN for the 
development of plant, mechanisms and machines 
used in film processing ; previous experience in this 
field not essential, but applicants must have good 
technical qualifications and knowledge of tool-room 
practice.—Write full details, age and salary required, 
to Personnel Manager, Technicolor Limited, Bath 
Road, West Drayton, Middlesex. E8679 a 





THE BAHRAIN PETROLEUM 
COMPANY, LIMITED 
STORES DEPARTMENT 

ASSISTANT WAREHOUSE 
SUPERVISORS 


Applications are invited for these positions 
from men of secondary education, 28 to 35 years 
of age, who have had a career in storekeeping, 
reaching supervisory positions involving the 
control of 30 or 40 men and up to 20,000 stock 
items, mostly of a heavy nature connected with 
engineering or heavy process plant, previous 
experience with refinery stores being an advan- 
tage. Duties cover receipt checking, labelling, 
stacking or binning, protecting and issue. 

The salary would be in accordance with 
qualifications and experience, in addition to 
which free air-conditioned accommodation and 
an adequate living allowance are provided. An 
initial kit allowance, medical attention, paid 
local and home leaves are also provided, with 
participation in pension and provident fund 
schemes. 

Apply in writing, quoting “STR” and with 
full particulars of experience, &c., to Caltex 
Services, Limited, Caltex House, Knightsbridge 
Green, London, S.W.1. 


E8590 a 


TO MEET AN EXPANDING PROGRAMME 
nd development, a large organisation with Head- 

arters near London urgently needs more 
DRAUGHTSMEN. Experience in process plant is 
required in some of the work, but MECHANICAL 
DRAUGHTSMEN are also needed since the pro- 
gramme includes development work in novel pro- 
cesses essentially mechanical in nature. There are 
vacancies also for men with plant instrumentation 
knowledge. Good starting salaries will be paid and 
pension and profit-sharing schemes are in operation. 
Mortgage facilities are available and some help 
towards costs of removal.—Apply briefly to BOX 
No. E8642, ““ The Engineer,” quoting Ref. D.1. a 


VACANCY FOR FULLY-QUALIFIED 
ENGINEER, to take complete Charge of varied 
type Contracts in up to £10,000 medium general 
engineering class. Applicant must have a lively and 
versatile personality and be prepared to cover 
detailed design work. Applications must give details 
of qualifications, experience and salary requirements. 
Works located in South London.—BOX No. E2106, 
“ The Engineer.” A 





WE WANT A FOREMAN TOOL 


MAKER to come in on the ground floor of 
a small, new project for manufacture of 
eyelets and other pressings to close tolerances 
in special alloys. 

The man selected will be a potential 
Departmental Manager and will have con- 
siderable latitude in the selection of equip- 
ment and personnel to build up his depart- 
ment. 

Only those who have the energy to make a 
success of such an assignment need apply. 
Other qualifications are widespread experi- 
ence in tool design, manufacture and 
operation, an awareness of modern methods 
and the ability to profit from published 
developments. 

There is a full order book for the new 
work, with the assurance of continuity for 
the foreseeable future and expansion can 
be expected once the section has proved its 
capabilities. 

The company will adopt a generous 
attitude regarding removal, should this be 
A pension scheme is in opera- 


Applications, giving full details, please, to 
the Managing Director.—BOX No. E8678, 
“ The Engineer.” 


A 


WEST MIDDLESEX FIRM require immediately a 
competent ENGINEERING DRAUGHTSMAN, 
fully experienced in design of electro-mechanicai 
devices.—BOX No. E136, “* The Engineer.” A 


WORKS MANAGER required for medium-sized 
factory in the North of England engaged on light and 
medium engineering on a quantity basis. Candidates, 
who should be between the ages of 30 and 45 years, 
should have experience of modern management 
techniques and a successful record of achievement in 
this field. Salary £1500-£2000. Contributory Pen- 
sion scheme.—BOX No. E2098, ‘ * The Engineer.” a 


SITUATIONS VACANT 


Sept. 26, 1958 
SITUATIONS VACANT 





A SENIOR POSITION 
offers itself in a well-established 
Technical Advertising Agency in 
the North ; the man required is of 
really high calibre with a first-class 
all-round record. He should be 
able to direct policy, and be creative 
of ideas and copy. Eventually he 
will be required to control staff and 
take responsibility for administra- 
tion. Every help will be given by the 
directorate, whose intention is that 
such a man should rise to manage- 
ment as soon as possible. A back- 
ground of technical and industrial 
experience is essential ; M.I.P.A. is 
desirable, but the Publicity Manager 
of a very large industrial organisa- 
tion might prove to have most of 
the requisite abilities. The salary 
will be adequate ; it is the man that 
matters.—Applications in strict con- 
fidence and with fullest details to 
BOX No. E8687, ** The Engineer.” 

A 





WILLIAM DOXFORD & SONS (ENGINEERS) LTD., 
SUNDERLAND 


invite applications for the position of 
PLANT ENGINEER 


The post is a Senior one and will carry 
responsibility for the installation and main- 
tenance of Plant and Buildings and the plan- 
ning of future developments. 

No precise age limits are set for this 
appointment, but a man of experience and 
judgment is required with a methodical 
approach and the administrative ability to 
complete work to authorised budgets. He 
will control a Staff of approximately forty. 

An Apprenticeship in Heavy Engineering, 
professional qualifications and a proven 
record as a Plant Engineer in a supervisory 
capacity are essential requirements. Electrical 
knowledge will be a desirable advantage. 

This appointment, which will carry a 
suitable salary with Pension and Life 
Assurance, has been advertised within the 
Company. 

Preliminary interviews will be conducted 
by: 

Production Engineering, Ltd., 
Cross House, Westgate Road, 
NEWCASTLE UPON TYNE, I. 
to whom applicants should immediately send 
full details. E8697 a 








SMITHS woron accessony oivision 


SENIOR DESIGNERS 


Required to undertake design work on mass 
produced instruments and light mechanisms 
from specification stages. 

Suitably qualified applicants will have had 
several years’ light precision engineering and 
design experience, an apprenticeship or 
equivalent. 

Excellent working conditions and a four- 
figure salary make employment with this 
Company an attractive proposition. 


Write in confidence to the : 
Staff Manager, 
S. Smith & Sons (England) Ltd. 
Cricklewood Works, London, N.W.2. 
Quoting ref: SM/131. 





E8671 A 


























THE GENERAL ELECTRIC COMPANY 
LIMITED 


ATOMIC ENERGY DIVISION 


SENIOR MECHANICAL 
ENGINEER 


A vacancy occurs in the Division for a 
SENIOR MECHANICAL ENGINEER to 
lead a team of Engineers and Draughtsmen 
concerned with the overall design and layout 
of reactor plant for nuclear power station 
projects. 

Applications are invited from men with an 
engineering degree or equivalent and several 
years of design or operating experience in 
fields involving heavy plant running at high 
temperatures and pressures, for example :-— 

1. Large pressure vessels. 

2. Chemical plant and oil refineries 
3. Boilers. 

4. Steam or gas turbines. 

The position is a responsible one and an 
attractive salary will be offered to suitable 
applicants._-Write giving details of age, 
experience and qualifications to Personnel 
Manager (P.L.), The General Electric Com- 
pany, Ltd., Erith, Kent. 

E8658 a 








of a professional institution is desirable. 


of service. 


salary to: 


A SENIOR STANDARDS ENGINEER 


is required with a knowledge of valves, pipework and general chemical plant 
and of B.S. and A.S.M.E. specifications. 


It is desirable that applicants should have had previous experience in a 
Standards Department but this is not essential, 
practical and design experience on chemical or petroleum plant. 


provided there is previous 
Membership 


The appointment carries a good commencing salary and excellent conditions 


Assistance may be given with removal and legal expenses, if it should be 
necessary for the successful applicant to move his home. 
Applications, giving full details of age, qualifications, experience and present 


The Personnel Manager (GH/18), 
BRITISH OXYGEN ENGINEERING LTD. 
Angel Road, Edmonton, London, N.18. 


E8672 a 








tions. 
desirable.) 


is in operation. Salary 
REMOVAL. 


Please write to: 








DESIGNER/DRAUGHTSMEN, MECHANICAL 


S are required by MICHELIN TYRE CO., LTD., for interesting project 
work at their Stoke-on-Trent Factory. 

Applicant should be over 25 years of age, have served a sound apprentice- 

ship in this country and possess H.N.C. 

Good design experience is required in one of the following :— 


(a) Works services, involving steam, pneumatic and hydraulic applica- 
(For this a Heat Engines or Thermodynamics endorsement is 


(b) Layout and installation of medium to heavy mechanical handling 
plant (Roller, belt and chain conveyors). 


Appointments are permanent and pensionable and a 5-day, 40-hour week 


rding to experience and qualifications. 


i acco’ per’ 
ASSISTANCE GIVEN WITH HOUSING IF NECESSARY. LODG- 
ING ALLOWANCE OF £4 P.W. FOR MARRIED MEN PENDING 
REMOVAL EXPENSES PAID. 


MICHELIN TYRE CO. LTD. 
(SPA DEPT.), STOKE-ON-TRENT, STAFFS. 


quoting reference B/172/251/E. 


E8657 a 
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Sept. 26, 1958 
SITUATIONS VACANT 


SMITHS worcn sconsseny erneson 


SENIOR MECHANICAL AND 
ELECTRICAL ENGINEERS 


We need, in our Development Departments, 
Senior Mechanical and Electrical Engineers 
for work on instruments and mechanisms. 


Applicants should be suitably qualified, will 
probably have served an apprenticeship and 
progressed through workshop and Drawing 
Office to development work associated with 
mechanical or electro-mechanical mecha- 
nisms. 


Excellent working conditions with a four- 
figure salary make employment with this 
Company an attractive proposition. 


If you are interested and suitably qualified, 
write in confidence, with details of age, 
experience and present salary, to :— 


The Staff Manager, 
S. Smith & Sons (England) Ltd. 


Cricklewood Works, London, N.W.2 
quoting ref. SM/130. 








E8669 a 











THE 
SITUATIONS VACANT 





ASSISTANT 
DESIGN ENGINEER 


required by Centrifugal Pump Manufac- 
turers in the North Midlands. 

Applicants, aged 30 to 40, must have 
comprehensive experience in this field, with 
good knowledge of Hydro-Dynamics, and 
Technical Education up to A.M.I.Mech. E. 
Standard or equivalent. 

The successful candidate must be capable 
of advising on pump applications, and be 
able to handle the design problems connected 
with specification contracts and new develop- 
ment work. The appointment is progressive, 
and interviews can be arranged for week- 
ends, travelling expenses being paid. 

Canteen facilities and Staff Pension 
Scheme, 

Please reply, giving full details of age, (ex- 
perience, and salary required to BOX No. 


E8592, ‘* The Engineer.’’ 
A 











to initiate, and be responsible for, 
general engineering field. 


ment. 


quoting ref. No. E.5 G. 


THE RICHARDSONS WESTGARTH GROUP 


The recently formed Engineering Division of the Group requires additional 


SENIOR MECHANICAL ENGINEERS 


individual projects of importance in the 


The Group is expanding its activities in nuclear, marine and general engineer- 
ing by application of the latest techniques to a range of basic engineering 
problems involving turbo-machinery, heat exchange, &c. 

The work is challenging and can appeal only to those with good engineering 
training who have the necessary versatility to respond to a stimulating environ- 


Write, in confidence, to the Group Personnel Officer, Richardsons Westgarth 
and Co., Ltd., Northumberland Engine Works, Wallsend, Northumberland, 


E8685 a 











SENIOR DRAUGHTSMEN 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


are offered progressive posts at 


STEWARTS and LLOYDS 
LIMITED - CORBY 


. . . one of the largest integrated Iron, 
Steel and Steel Tube Works in Europe 


MECHANICAL ENGINEERING 


1. Department of New Development. For 
the design and development of plant and 
equipment. Applicants must have sound 
knowledge of heavy engineering, prefer- 
ably in an Iron and Stee] Works, and con- 
siderable experience of design work. 


Tube Works Drawing Office. Senior 
Draughtsmen for layout, maintenance 
and improvement of plant and equipment. 
Applicants must have H.N.C., along with 
sound Drawing-Office experience in heavy 
engineering. 


ad 


ELECTRICAL ENGINEERING 


3. fo Ager ge of New Development. For 
design of electrical equipment. Appli- 
cants must have a thorough knowledge of 
distribution and good Drawing Office 
experience. 


Five-day week. Good welfare, canteen and 
recreational facilities. Superannuation and 
Life Assurance Schemes. Staff Hostel for 
single men. Excellent housing prospects. 

sal, based on experience and 


Applications will be treated as confidential, 
and should give age, details of qualifications, 
experience, salary required, department to 
which ap, ~yaee refers. They should be 
addresse 

"ees: 

STEWARTS AND LLOYDS, LIMITED, 


Corby, Northants. 
E135 a 














| SITUATIONS WANTED | 


ENGINEER, aged 38, Higher National (Production) 
First Combined M.O.T. Certificate, M.1.Mar.E., 
experienced in plant layout, design, inspection cot 
pressure vessels, planned 
tion, available immediately.—BOX No. E2100, * The 
Engineer.” ” 
47 YEARS’ MECHANICAL ENGINEERING 
EXPERIENCE OF SALE. I am equally at home 
in Works, Design Office and Executive Office, in 
heavy and light engineering. I am seeking a post 
which will use my experience to the full and pay 
accordingly. West London to Reading area _ 
ferred.—_ BOX No. E2109, “* The Engineer.” 


FOR HIRE 


LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 k 
HIRE A £1500 CAMERA FOR ONLY £5. Ail 
other types of photographic equipment available.- 

B. Bennett and Sons, Ltd., ssi57, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). Cata- 
logue on request. E128 k 


BUSINESS OPPORTUNITIES | 


INVENTOR OF RETRACTING UNDER- 
CARRIAGE, car trailer, hand or hydraulic 
operated, wishes to produce and Market for Home 
and Overseas. Sealed Patent, June, 1957. Prototype 
and drawings.—Kirkham, 295, Wells Road, Mg 

Oo 
































BUSINESSES and PREMISES 











SMALL ENGINEERING BUSINESS FOR 
SALE in London as going concern. Engaged mainly 
on sub-contract work in electronic field. Fully 
equipped and staffed for manufacture of machined 
components to A.LD. standards. Leasehold pro- 

perty ; 2500 sq. ft. Full order book.—BOX No 
E2105, ** The Engineer.” 1 


DRAWING & DESIGN 
SERVICE 














PAN-UNIVERSAL DRAWING CO., LTD. 
invite contracts for all types of light and medium 
electrical and mechanical engineering drawing, 
tracing and design. 
Prompt service. 
Competitive prices. 
Please write : 
38, Fife Road, 
Kingston upon Thames, 


Surrey. E21ii s 


ENGINEER 


SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South "Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter —_ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E116 mw 
PRECISION ENGINEERS.—Personal service for 
pretotypes, small quantity machined parts and equip- 
ments. Design and development undertaken. A.I.D 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (’Phone, TER- 
minus 5113/4). E112 mw 








STRESS ANALYSIS 


MECHANICAL TESTING 


An experienced Stress Office has 
capacity for aircraft and general 
engineering work covering design 
and detail stressing to A.P.970, 
B.S.1500 and A.R.B. requirements, 
check stressing and Type record 
preparation. 


MECHANICAL and 


HYDRAULIC TESTING 
FACILITIES AVAILABLE 


Apply to Chief Technician, 
cio S.A., BOX No. E8676, * The 
Engineer.” 


| DIRECTORS | 


MANAGING DIRECTOR of professional engin- 
cering company is available, PART-TIME or 
OCCASIONALLY, to advise on mechanical engin- 
eering design or development policy and projects. 

BOX No. E2110, “ The Engineer.” Q 




















MISCELLANEOUS 


TIME RECORDERS, Sales, Rentals, Service, Tele- 
phone Hop 2239.—Time Recorder Supply and Main- 
tenance Co. Ltd., 157-159, Borough High Street, 
London, S.E.1. E101 














MACHINERY Etc. WANTED 











ae pa Machines of all Types. 
CASH PAID. 
Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 


- Birmingham, 12. VIC. 1278, 1279, 1270, 0856. 


E104 F 








| FOR SALE 





HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
FORMING and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 

2000-ton DOWN-STROKE HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide 
with horizontal sliding table, weight 200 tons. 

1000-ton DOWN-STROKE PRESS by Loewy Eng., 
ram 27in. dia., bed 40in. by 48in. 

650-ton DOUBLE-ACTION DRAWING PRESS, 
by Lake Erie, bed 7ft. 6in. by 6ft. 8in., with self- 
contained pump unit 

MANY OTHER HYDRAULIC PRESSES OF 

ALL TYPES 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone Woobaich 7611 6. 


600 


SPECIAL ALTERNATORS 
kVA Maker C.P.S. Volts Phase Speed 


E8674 G 





be 
200/400 Lahmeyer 300/500 230/400 


3900/1500 
156 B.T.H. 100/125 100 3 1200/1500 

10 L.D.C. 200 220 3 1500 
1:°5/4-0 Stamford 60/100 115/230 1 1000/3000 


3 Newton 1180 115/230 1 3000 
Selection of stock only, please send your enquiries 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 
Tel. : Pudsey 2241 E224 G 


IsFT. BY IN. RHODES PRESS BRAKE for 
sale (or 10ft. by 3/16in.), 150 tons capacity, motorised 
D0/3/50, fricuuon clutch, motor adjustment to ram, 
90 deg. forming tool 10ft. 2in. long, and bottom die 
with I4in. and 14in. openings, bed and top beam solid 
steel, 18ft. lin. long, between uprights 10ft. 2in., 
stroke Sin., die space 12in., Weight about 20 tons.— 
F. J. Edwards, Limited, 359, Euston Road, London, 

N.W.1, or 41, Water Street, Birmingham, 3. 
E8694 G 





119 
FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM’ BOILERS.—Cochran Vertical ae? 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 

150 Ib. w.p.; reconditioned 8ft. 6in. down to aft 
dia. ; Economic 4ft. to IIft. 6in dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. Ww.P ; 

300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 400, 300, 200 
and 130 cu. ft.; all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 108 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3); Neals 
2-ton Diesel, 20ft. jibs (2) ; Derrick, 5-ton Butters 
Electric travelling type, 90ft. jib; 5S-ton Wilson 
Electric, 70ft. jib; Steam Loco, 18-ton Brown- 
hoist, 50ft. jib ; 10-ton Coles, 40ft. jib; 8-ton 
Wilson, 35ft. jib ; 5-ton Smith, S5Oft. jib ; 5-ton 
Cowans Sheldon, SOft. jib ; 5-ton Grafton, 38ft. 
jib ; B.O.T. 40-ton Adamson, 42ft. span ; 20-ton 
Vaughan, 42ft. span (8); Goliath, 40ft. span, 
60-ton Clyde, 40-ton Babcock, 10-ton Morris ; 
5-ton Henderson, 24ft. 74in. span, 1946; 5S-ton 
King, 29ft. 3in. span ; 2-ton Morris, 18ft. span, 
2-ton Smith, 34ft. span. 

LOCOS.—Fowler Diesel, 150 h.p. (2); Ruston 
Diesel, 80/88 h.p., new 1942 ; Hunslet 9-6-0, 18in. 
by 26in., new 1944 ; Bagnall I4in. oY 22in., two oil 
fired, one coal ; Peckett Steam, 7in. by 12in., 1941 ; 
also 3 miles track, 24in. gauge Bogies, Turn- 
outs, &c. 

STEEL PIPING.—S0,000ft., 2in. ag ge new ; 
60,000ft., 3in. black new ; 5000ft., 8in. seamless ; 
1000ft., ‘12in. seamless ; SOOft., i4in. seamless : 
400ft., 18in. riveted ; 280ft., 21in. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 
din. riveted ; 1450ft., 27in. 0.d. welded Aanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted, 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.-—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by jin.; Robertson Straightening Rolls, 
8ft. 6in. by jin.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 15in. table ; Peis’ Punch and Shears, jin. 
capacity ; nine new 2cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 


600 


ECONOMIC BOILERS 


TWO RUSTON and HORNSBY “ Thermax "" (wet 
back) treble pass, 10ft. 6in. diam. by | 3ft. 6in. long, 
excluding smoke box and flue outlet, evap 
13,000 Ib./hr., 200 p.s.i. 

THREE FOSTER, YATES and THOM double 
pass, 9ft. 9in. by vag 6in. by 20ft. 6in., evap 
12,000 Ib./hr., 160 p 

TWO JOHN THOMPSON treble pass, 9ft. 6in. by 
14ft. by 19ft., evap. 9500 Ib./hr., 120 p.s.i. 

THREE MARSHALL (Gainsborough) treble pass, 
8ft. by 9ft. 6in. by 12ft., evap. 5000 Ib./hr., 100 p.s.i. 

All complete with usual fittings and mountings 
arranged for oil or solid fuel firing. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, 
SHEPHERDS BUSH, 
LONDON, W.12. 
Telephone : Shepherds Bush 2070. 
E222 G 


E106 o 








STANDARD GAUGE RUSTON 6860S 
SHUNTING LOCOMOTIVE. _§ Tractive 
effort 9500 Ibs. Completely Conere and 
ready for work. Any trial or inspectio 

3-TON ELECTRIC DERRICK CRANE 
ANDERSON GRICE, 80ft. Jib, in first-class 


order. 
CHARLES JONES OF ALDRIDGE, LTD., 
Birch Lane Works, 
Aldridge, Nr. Birmingham. 
Telephone : Aldridge 52222 


E8634 G 





FOR SALE 

EFCO 25-ton capacity Electric Arc Tilting Furnace, 
complete with mains transformer, 11,000 volts, 
and all control gear. Furnace built 1940 and very 
little 

Six 25-ton capacity Crane Ladles. 

The above is offered for immediate sale at very 
attractive prices. 

For full details apply BOX No. E8659, “ The Engi- 
neer.” G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
tors, Valves, Fittings, New 
and Second-hand. Complete installations. 

All kinds of Hydraulic Equipment in ook. 
THOMPSON AND SON (MILLWALL), LTD. 
Cuba Street, Millwall, London, E.14. 

East 1844/5. 


Ellle 


Classified Advts. continued on page 120 











FOR SALE 






SERVICE 





VALUE! 4 





& DONALD Mode! 400/10 All Steel 


CRAIG 
Motorised Double Geared Press Brake, of steel 


plate construction, pressure exerted 400 tons, 
forming capacity 10ft. by jin., depth of gap 12in., 
width between side frames 82in., stroke 4in., 
maximum daylight, stroke down adjustment up, 
18in., arranged, motor drive 440/3/50, air-operated 
treadle clutch, weight about 29 tons 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 
by din. mild steel, diameter of rollers, top, 9tin., 
bottom, 7iin., drop-end bearing for removal of 
completed cylinders, support rollers to bottom 
rolis, reduction gearbox drive to bottom rolls with 
multi-disc slipping clutches, motorised adjustment 
to top roller 

TWO BIGWOOD Type PBG. 4-Roll Motorised Plate 
Bending and Straightening Machine, three rollers 
set pyramid fashion for bending and additional 
fourth roller for flattening, arranged motor drive 
440/3/50, capacity 4ft. by #in., length of rolls 
$34in., weight approximately 90 cwt 

BESCO Open End Angle Iron Bending Machine 
Type M.14A, arranged motor drive, 380 420/3/50, 
bends up to I4in. by Ihin. by jin. angles, rolling 
speed 15ft. per minute, complete rings easily with- 
drawn, will bend angles, tees, flats, rounds and 


squares, &c 


SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity $/16in. thick, size of rollers 
74in. long by 64in. diameter, arranged motor 


drive 400/350 ; ‘ 
NEW BESCO 8ft. 4in. by 3/16in. Type HK All Steel 
Undercrank Open End Production Power Guillo- 
tine of steel construction, arranged motor drive, 
automatic hold-down, adjustable front and back 
—— be lable 
Photographs of the above are availa 
MAC HINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681-3771, 

and at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 


LANSDOWNE 
F207 G 





FOR DISPOSAL 


DRAG SCRAPER PLANT WITH SLIP RING 
MOTOR AND HYDRAULIC COUPLINGS FOR 
COAL STOCKING AND RECLAIMING 

Reaumont Standard No. 3N Drag Scraper : 
Average Capacity 175 tons per hour over 
170ft. approx 


Rope speed 450ft. per minute 
Rope diameter lin 
Scraper capacity 4 cubic yards 
Winch size No. 80 
Clutch control Remote (electro-mech- 
anically) 
ELECTRICAL EQUIPMENT 


Lancashire and Crypto Totally Enclosed, Corcooled, 


Horizontal - Spindle, Squirrel Cage Induction 

Motor, cont. rated 400V, 3-phase, 50 cycles 
Output = b.h.p 
Speed 8 r.p.m 
come size E.T.R. 28M6 
Amps 237 
Open circuit motor current 513 volts 
Full-load motor current 158 amps 

New and unused. Date 1951 
Ext. 9 E8654 G 


"Phone : EALing 6688 





NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50 : 

40-t0n Goliath, by Babcock and Wilcox, 40ft. span, 
$-ton auxiliary ; cab control, 400/3/50 

40-ton Adamson, standard cab control, 42ft 
span, 400/3/50. 

30-ton Vaughan, 42ft. 3in. span, almost new 

10-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50 

Surplus Unused Ministry Cranes, mainly still packed 
Drawings on request. Inspection invited. Bargain 
prices about one-third of New 


FRED WATKINS (ENGINEERING) 


LTD., COLEFORD, GLOS 
Tel.: Coleford 2271/2/3 


3in 


E132 G 
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FOR SALE 


600 


87SkVA, 6 6kV, 3/50 pass-out condensing Steam 
Turbo-Alternator Set by FRASER & CHAL- 
MERS/G.E.C., steam pressure 180 p.s.i., 420 deg 
Fah. temp., pass-out up to 10,000 Ib./hour at 
30 Ib. pressure with condensing equipment and 
control gear 

675kW, 400/3/50, 4-wire back pressure type Steam 
Turbo-Alternator Set by BELLISS & MORCOM 
BRUSH ELECTRICAL, steam pressure 150 
p.s.i., 12 Ib. back pressure with standard ancillaries 
and Alternator control gear. 

400k W, 3 4-wire Diesel Alternator Set ; 
speed 375 r.p.m., incorporating 675 h.p. oil 
engine by W. H. ALLEN coupled to English 
Electric Alternator with control gear 

1000 c.fim. ALLEY & MACLELLAN vertical single- 
stage Air Compressor, 50 p.s.i., direct coupled to 
160 h.p. CROMPTON PARKINSON auto- 
synchronous motor, 400/3/50, with control gear 

2225 c.f.m. BELLISS & MORCOM vertical 2-stage 
Air Compressor, 100 p.s.i., 223 r.p.m., coupled to 
500 h.p. CROMPTON PARKINSON slipring 
motor, 3000/3/50 with Starter. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS 

Tel.: Pudsey 2241. 





E200 G 


FOR SALE 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon. 
Tel.: Newport 66941 (6 lines). 


600 


VARIABLE SPEED DRIVES—400/440/3/50 


E129 G 





H.P. Maker Type Speed 
Range 
270 B.T.H. Schrage 370/95 
0/225 Harland Ward Leonard 0/1750 
0/200 G.E.C Ward Leonard 0/1000 
170/27-5 B.T.H Schrage 1000 
400 
0/150 Mather & Platt Ward Leonard 9/520 
0/33/33 Mawdsley Ward Leonard 0/1000 
1450 
GEORGE COHEN, 
SONS AND CO. LTD 
WOOD LANE, LONDON, W.1i2 
Tel Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241 E225 G 
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FOR SALE 





FOR 
IMMEDIATE CLEARANCE 


5-ton capacity, 3-motor, Over- 
head Travelling Crane by Matter- 
son, cab control, Span 45-ft. new 
in 1956. Height of lift approx. 
25-ft. and suitable for outdoor 
duty. Electric Supply 400/440-3-50. 
Complete with gantry 25-ft. to 
bridge rail x 60ft. in length. 


Price : £2,000 Os. Od. 


Available Immediately 


4 Unused 3-ton capacity, double girder, 

manually operated Overhead Travelling 

Cranes by Herbert Morris having a span of 

approximately 24ft. 

Price : £135 Os. Od. Each Ex. Works, London 
or Swansea. 


GEORGE COHEN SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070. 
410J/492 E221 G 














MILWAUKEE 3.H. VERTICAL MILLER 


20-1000 ; table 64in. by 134in. ; 
Sliding head and rapid traverses. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Phone : EUston 4681 and 3771. 


600 


HYDRAULIC ACCUMULATORS 

Unused Ballast type, ram 154in. diam. by 20ft. stroke, 
cap. 160 g.p.m., w.p. 1500 Ib. per square inch, 
casing 14ft. diam. by 20ft. deep. 

Ballast type, ram 12in. diam. by 14ft. stroke, cap. 68 
g-P.m., w.p. 1 ton per square inch, casing 14ft. 6in. 
diam. by 14ft. deep. 

Ballast type, ram 8in. diam. by 12ft. stroke, cap. 26 
g-p.m., w.p. 1500 Ib. per square inch, casing 9ft. 
diam. by 14ft. 6in. deep. 

Ballast type, ram 7iin. diam. by 9ft. stroke, cap. 16 
g-P.m., w.p. I ton per square inch, casing 10ft. 6in. 

diam. by 1Ift. deep 


GEORGE COHEN, 


SONS AND CO. LTD. 
SUNBEAM ROAD, N.W.10 
Tel. : Elgar 7222/7. 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. 


Speeds 


E8639 G 
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NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath 305). 

E113 


FOR IMMEDIATE SALE.—One Heavy Duty 
Double-Ended Beam Bending and Straightening 
Machine by Smith Bros., capacity 16in., with Double 
Angle Cutters (not in use), motorised; One 18in. 
Slotting Machine by Butler, table 42in. diameter, 
admits 6ft., gearbox, motorised.—JOHN H. RIDDEL 
LTD., 62, Robertson Street, Glasgow, C.2. 

E2096 G 


PUMPING SETS for sale or hire. All sizes and 
types (centrifugal, turbine, diaphragm and recipro- 
cating). Motor, engine or belt-driven. STOCKISTS 
OF **MONO” PUMPS FOR DOMESTIC AND 
INDUSTRIAL PURPOSES—-STANLEY ENGIN- 
EERING CO., TRIANGLE NORTH, OLDFIELD 
PARK, BATH Telephone: Bath 4294.  Tele- 
grams: Trius Bath. Established 1910. E8698 G 


G 





YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS might have 7#/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 





git 14 


GEIPEL 


“yyy? 


ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.!. 





~-—<--e— = 


. 


ewe - eo 8 ee eeeseseess ~~~ 


Hard tough threads in soft materials, simple 
to use, remains permanently in place 
threads for old in damaged components... . 
Used ang approved by the Aircraft Industry. 
components, 
Full range of standard sizes 
in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; U.N.C. 


Designed for use in soft metal 


wood or plastics. 


and Metric thread forms. 


C ro S THREAD 
SS INSERTS 
iit ee 





‘ma Tough Thread * 


‘and | aim to stay put! _ 


iit ft fh ee 


New 





Specialists in ‘the manufacture 
of JET ENGINE LABYRINTHS 
CIRCLIPS, SPRING .WASHERS, 
SPRINGS etc. 





HAWKE 966 go round he world * 


Hawke Compression Type Glands and Sealing Boxes 


are used throughout the world. 


Recommended where armoured cables 


are used and where flameproof installations are required. Specified for oil 


plants, atomic power plants, and all hazardous areas. 


In regular use by 


Government Departments, the Central Electricity Authority, the National 


Coal Board, Chemical Industries, 


Oil 


Refineries and Steel Companies. 


* DURGAPUR Steelworks, INDIA, has specified standard 
Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 





Ashworth St., Denton, Manchester. 


Tel : 


HAWKE CABLE GLANDS LTD. 


DENton 386819. Telex: 66-135 
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AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 





56. VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 
conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 
Sites, Londo 


Telephone 
Monarch 3422 (8 lines 


| FOR SALE | 
600 


WATER-TUBE BOILER 
YARROW type Triple-Drum Water-Tube Boiler, 
evap. 12,500 Ib./hr. when oil fired, working pressure 
400 p.s.i., boiler manufactured 1939, complete 
with fittings and mountings, and can be supplied 
with oil burner, fans, &c., size 12ft. 6in. high by 
lift. 6in. by 10ft. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, 
SHEPHERDS BUSH, 
LONDON, W.12. 
Telephone : Shepherds Bush 2070. 
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FOR SALE 

10-ton Butters Hand Derrick Crane, 18ft. fixed 
radius. 

3-ton Taylor Jumbo Hydraulic Crane, diesel driven. 

S-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

S-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

S-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, 
35ft jib, new 1949. 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres. 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

Fordson Major diesel Tractor complete with Horn- 
draulic shovel equipment. 

i cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment. 

i cu. yd. Rapier 423 diesel-driven Excavator with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED 


WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND 


ATE LIVERPOOL 
KIRKBY TRADING ESTATE, . 
Tel. : Simonswood 2634/5/6. 

E8453 G 





THE 
AUCTIONEERS & VALUERS 





Established \807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE. 
LONDON, E.C.3. 


Telephone : ROYAL 4861 





By Order of the DIRECTORS of Messrs, PLANLOC 
ENGINEFRING, LTD., following disposal of 
the Property. Messrs. 


FULLER HORSEY 


Sons & Cassell 


have been instructed to offer for SALE by AUCTION 
in Lots on the Prerr.ises, TUDOR WORKS, CHERT- 
SEY ROAD, BYFLEET, SURREY on TUESDAY, 
7TH OCTOBER, 1958 at eleven a.m. precisely 


MODERN 
ENGINEERS’ MACHINE TOOLS 


(Near New Condition) 
including 5 Grob FINE BORING, TAPPING, 


DRILLING AND CYLINDER BORING 
MACHINES ; Lund Precimax FINE BORING 
MACHINE ; 3 Sykes GEAR GENERATING 
MACHINES ;_ C.V.A.-Milwaukee VERTICAL 
MILLING MACHINE, Edgwick 50in. HORI- 


ZONTAL BROACHING MACHINE, Drummond 
Maximinor MULTI TOOL LATHE, Herbert and 
Ward CAPSTAN LATHES, 2 Herbert CHUCKING 
AUTOS, Lumsden SURFACE GRINDER, 3 
Keighley INTERNAL and PLAIN GRINDING 
MACHINES, + Newall PLAIN GRINDING 
MACHINE, Scrivener CENTRELESS GRINDING 
MACHINE, 4 B.S.A. AUTOMATIC SCREW 
MACHINES. 2 Centec MILLING MACHINES, 
Herbert PLAIN MILLING MACHINE, Myford 
and Hendey S.S. & S.C. LATHES, Cincinnati 
CUTTER GRINDING MACHINE. Abwood 
TOOL GRINDING and LAPPING MACHINE, 
Herbert DRILLING MACHINES, Archdale 
RADIAL DRILLING MACHINE, Steinle Thread 
Rolling Machine, Delapena Honing Machine, 
Phillip Universal Clarifier, 3 Lincoln Welding 
Generators, Quasi-Arc Welding Transformer, Test- 
ing Machines, Fine Tools, Milling and Gear Cutters, 
Reamers, Twist Drills, Grinding Wheels, etc., 
Steel Racking, Steel Benches, Canteen Equipment, 
Drawing Office Equipment, Typewriters, Steel Filing 
Cabinets, Office Furniture and numerous other 
effects. 

Catalogues, when ready, may be had of Messrs. 
FULLER HORSEY SONS & CASSELL, Industrial 
Auctioneers & Valuers, 10, Lloyds Avenue, ——. 

.C E8633 3 








a FOR SALE | 


MD. 


HIGH CLASS 
VERTICAL BORERS 
IN STOCK 
SINGLE COLUMN TYPES 

WEBSTER & BENNETT 48in. Maxipower type, 
max. swing 52in., h.p. main motor 30 h.p., rapid 
traverse motor 3 h.p. 

HARTMANN 434in. hexagon turret head on cross 
rail, side head with sq. T.H., max. swing 434in., 
h.p. motor 15 

NILES 40in (as above), max. swing 40in., h.p 
motor 25. 

WEBSTER & BENNETT 36in., Rapid Production 
type, max. swing 38in., h.p. motor 15. ; 
BULLARD 36in., Spiral drive (1943), max. swing 

38in., h.p. motor 30. 
DOUBLE COLUMN TYPES 

RICHARDS 36in., 2 T.H., screw cutting, 2:5 
60 r.p.m., table seeds 

A. W.-CRAVEN 48in., 2 T.H. on cross rail, 2-45 
r.p.m. table speeds 

SONDERMANN & STIER 72in. type KD20, 
2 T.H. on cross rail, 0-8-814in., swing max. 
32 r.p.m. table speeds. ‘ 

RICHARDS 72in., 2 T.H. on cross rail, max. swing 
74in., 1-9-25 r.p.m. table speeds. 

RICHARDS 9ft., 2 T.H. on cross rail, max. swing 
10ft., h.p. motor 25 

INSPECTION INVITED 
IT’S CHEAPER TO BUY NOW 
Full details from : 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 
’Phone : RELiance 7201. 
"Grams : “* Sotoolsag,” London, S.E.11. 
E212 G 





ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


Auctioneers, Valuers 
and Surveyors 


Specialising 


in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines 


121 


AUCTIONEERS & VALUERS 





WHEATLEY KIRK 
PRICK & CO. 


M. S. CHEAVIN, F.A.i. 
G. E, GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS _ of 
FACTORIES, PLANT and 


MACHINERY 
FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone HYDE PARK 8844/5/6 (3 lines) 











E. 


and automatics, surface and 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 

Main Location Auctioneers 
September 30 Machine tools and M.O.S. Storage Depot, WALKER, WALTON & 
October 1 miscellaneous stores Ruddington, Notts. HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 

(Tel.: 47271.) 
October 3 Miscellaneous stores, Command Ordnance WOOLLAND, SON & 
including :- epot, Coypool, Marsh MANICO (Dept. L), 
Mills, Plymouth. (Sale at Kinterbury House, St. 
Kinterbury House.) Andrews Cross, Piy- 

mouth 

(Tel. : 65356.) 
16,000 great coats, canvas, webbing, hessian, vests, boots, tables, chairs, 
settees, tool and twist drill grinders, pillar drills, accelerator pumps, electric 
wire and fittings, miscellaneous metal water fittings, asbestos sheets, M.T 

tool kits, 8-ton road roller, etc. 

October 7 Machine tools and M.O.S. Storage Depot, J. H. NORRIS & SON 
miscellaneous stores, Byley, Middlewich, Che- (Dept. L), 9, Albert 
including :— shire. (Sale at New Square, Manchester, 2. 


Islington 
; Ancoats, Manchester.) 
Centre, screwcutting and capstan lathes, single and multi-spindle conomatic 


R. 


Public Hall, (Tel.: Blackfriars 8373.) 


universal grinders, horizontal grinders, pedestal 











drills, woodworking machines, circular saw benches, power hacksaws. arc 
welders, pump units, Ransome & Rapier excavator, binoculars, electric and 
radio equipment, compressors, M.T. spares, tubular heaters, M.S. and C.} 
pipes, bends and fittings, corrugated steel sheets, hardwood and plywood 
sheets, telegraph poles, hand tools, furniture, nuts, bolts, screws, washers, 





chemicals, paint, etc. 


October 14-15 Vehicles and miscel+ 


October 29-30 Miscellaneous stores 


Nr. 


wickshire. 
Tenders must be submitted by October 17. 
(a) Catalogues for the above auction sales Is. 
auctioneers shown above. 





Central Ordnance Depot, 


laneous stores Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon. 
(Tel.: 73.) 
October 21-23 Machine tools, vehicles M.O.S. Storage Depot, FULLER, HORSEY 
and — miscellaneous Royal Arsenal, Wool SONS & CASSELL 
stores wich, S.E.18. (Dept. L), 10, Lioyd's 


Northern Command, Ord- 
nance Sub Depot, Barlow, 


SALES BY TENDER 


Approximately 5300 tons miscellaneous Bailey Bridging components, including panels, transoms 
Stringers, button and plain, etc., located at Long Marston, near Stratford-upon-Avon War- 


(b) Applications for Tender Forms should be made as soon as possible to the Ministry of S , 
Disposals 2 (A), First Avenue House, High Holborn, London, W.C.1. pith ea act 


MIDLAND MARTS, 


Avenue, London, E.C.3 
(Tel.: Royal 4861.) 
ne & SON (Dept 
; a $ » Mer St , 
Selby, Yorkshire. lat 2 = 
(Tel.: 2.0898.) 


0d. each (P.O.'s only), obtainabie on/y from the 


E118 3 











FOR SALE 











FIVE NEW 360,000 GALLON BOLTED 
STEEL STORAGE TANKS 
55ft. dia. by 24ft. high by Columbian Steel 
Tank Company, in 3 strakes, with domed cover. 
Built to API specifications. For storage of all 
petroleum products, water, grain, and the like. 
Packed in original crates and cases. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 





London, S.E.18. 
Telephone : Woolwich 7611/6. 
E8675 G 
TWO BELLISS & MORCOM 2500 C.F.M. 


COMPRESSORS, 100 Ib. w.p., 550 h.p. motors, 
6600/3/50 supply. Used 4 years only. ith Inter. 
and Aftercoolers, Receiver, Switchpanel. Available 
igh ot WATKINS (ENGINEER- 
—_ LTD., COLEFORD, GLOS. ‘Phone: 
Coleford 2271/2/3. E1v 6 





FOR SALE 











NEW/UNUSED, EXPORT CRATED 
INSTRUMENT AIR DRYER 
AT FRACTION OF ITS ORIGINAL COST 
ORIGINAL COST—£7300. 
WILL ACCEPT— £1000 loaded London. 
The plant was designed to operate on a 
plete cycle of 12 hours, comprising 4 hema ane 
drying, 4 hours regeneration by steam and 4 
hours cooling by water for eack adsorber, and 
was supplied for reducing the humidity of 300 
c.f.m. of free air at a supply pressure of 100 
p.s.i.g. from saturation or 100 deg. to a dew- 
pom of yan ag bpm 30 deg. F. 
weight, tons ; ight ili 
1 eon, weight of silica gel, 
Specification and photograph available. 
BUTLER TRADING (Southsea), LIMITED, 


78, Marmion Road, Portsmouth, Hants. 
"Phones : Portsmouth 25244/5. 


E8618 o 
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See THE OUTSTANDING NEW BRITISH-BUILT 


7 TO ra " HERE’S a big new British-built 124 b.h.p. crawler tractor 


you just can’t afford to miss. It’s the International 
see your International DEALER ABOUT IT 


OW! 





BTD-20—the most advanced crawler tractor in its class 
ever to go into production. 

This outstanding new crawler is powered by a 
Rolls-Royce 6-cylinder 124 b.h.p. diesel engine. It has 
hydraulic power steering and it’s the first machine of 





its size with work-boosting, six-speed, full reverse 
transmission. Features like these give this new crawler 
enormous productive capacity and operational flexibility. 
The BTD-20 can outperform machines of greater 





size and power. 








BTD-20 


Six-speed, Full Reverse Transmission 
can Double ’Dozing-Cycle Speed! 






Yes, with the BTD-20 you can actually double 
‘dozing-cycle speed because with a single sweep of your 
arm you can change gear and direction—go forwards 
or backwards in any one of six speeds! You can doze 

at 1.5 m.p.h. with 24,500 pounds of push, then back out 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N IRELAND 


JAMES BOWEN & SONS LTD 


EDINBURGH, GLASGOW & ABERDEEN 


R CRIPPS & CO LTD 


as fast as8.4m.p.h. 
This is only one of the ways you'll get bigger work 


NOTTINGHAM, MANCHESTER & SHILDON 


SAVILLE TRACTORS LTD 


LONDON, STRATFORD-ON-AVON, CARDIFF & BELFAST 


WESTERN CONTRACTORS SERVICES LTD 
J BRISTOL 












INTERNATIONAL 
HARVESTER 








es a 


Ne International CONSTRUCTION EQUIPMENT 





output with this outstanding new machine. But don’t 

just take our word for it. Make a date with your nearest 
International Construction Equipment Dealer now! 

He'll be glad to demonstrate fully how the new BTD-20 

will work faster and help you to move hundreds more ‘ 


yards daily. 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE: 259 CITY ROAD - LONDON EC1 
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DELORO * STELLITE FOR PUMP SEALS, 
inne "S| SLEEVES AND SHAFTS 


Faced or solid components 
supplied by all leading makers. 
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Wherever lightness 
and strength 


are required- 


eeeeerey oe 
if. ere et; 


4« 





Cut it to the shape you want—it holds together because it’s welded 
together. In the Weldmesh list of standard sizes you will find a 
mesh size and wire gauge to suit every purpose. 

A technical service is available to handle any problems. 


Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers: 


THE B.R.C. ENGINEERING CO. 
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LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. 








Export Sales: 54 Grosvenor Street, London W.! 
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Type KN-B to BS2083/1956 
TEFC ENCLOSURE 
1-20 hp* (4-pole) 


*Additional Ratings not 
included in BS 208 3 are 
also available up to 50 


hp. 











With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 
well as TEFC enclosures, 
Metrovick Motors designed 











and built to these specifica- 


tions are known as Types 
Type KN-C to BS2960/1958 


KN-C and KN-B respectively, VENTILATED Enclosure from 
1 to 40 hp (4-pole) 


An A.E.]. Company 








